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Xll MINUTES. 

September 18, 1889. — Morning Session. 

President Francis Minot called the meeting to order at 10.30 
A. M., and delivered the " Inaugural Address." 

On motion of Dr. Hays, the reading of the Minutes of the last 
meeting was omitted, and they were accepted as printed in volume 
third of the Transactions. 

Dr. W. W. Johnston read his report as Treasurer, which was ac- 
cepted, and Drs. Ball and Edes were appointed ah Auditing Com- 
mittee. 

The Secretary read a circular letter of invitation to the Interna- 
tional Medical Congress, to be held in Berlin, in 1890 ; and also 
announced the resignation of Dr. F. W. Draper as a member of the 
Association. 

The Amendments to the Constitution introduced at the last meeting 
were, taken from the table, and on motion of Dr. Pepper, it was re- 
solved that Article V. of the Constitution be amended by striking out 
the word *' ten '' and inserting in place of it the word " fifteen." On 
motion of Dr. Pepper, it was resolved that an article be inserted in the 
Constitution to read as follows : " The Representative on the Execu- 
tive Committee of the Congress of American Physicians and Surgeons 
shall have full power to represent the Association on all ordinary 
questions, but must be authorized by the Council of this Association 
before assenting to the admission of any Society to the Congress." 

On behalf of the Council, the Secretary introduced the following 
revised constitution as an amendment to the present one, which re- 
vised constitution would come up for action at the next meeting. 

Article I. 

Object and Name, 

This Association has for its object the advancement of scientific and 
practical medicine, and shall be known as The Association of Amer- 
ican Physicians. 

Article II. 

Members. 

The number of active members shall be limited to one hundred. 
Physicians of sufiicient eminence to merit the distinction may, to a 
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number not exceeding twenty-five^ be elected honorary members, and 
as such shall be entitled to attend all meetings and to take part in the 
proceedings, but not to vote. 

Membership shall lapse by reason of absence from three successive 
meetings without reason given acceptable to the Council. Membership 
may be forfeited for reasons deemed sufficient by the Association. 

Article III. 

Officers. 

The Officers of the Association shall be a President, a Vice-Presi- 
dent, a Secretary, a Recorder, a Treasurer — all to be elected annually ; 
five Councillors, one to be elected each year for a term of five years ; 
and a Representative to serve on the Executive Committee of the 
Congress of American Physicians and Surgeons, to be elected at the 
annual meeting immediately following the Congress. 

• Article IV. 

Duty of Officers. 

The duties of the President, Vice-President, Secretary and Treas- 
urer, shall be those usually assigned to these officers. The Recorder 
shall secure the papers read and also proper notes of the discussions 
thereon, and shall publish the annual volume of Transactions. The 
five Councillors shall constitute a Committee of Nomination of Officers, 
and as such shall present a report at the commencement of the morn- 
ing session of the last day of the annual meeting, at the conclusion of 
which session the election shall be held by ballot. The Representa- 
tive on the Executive Committee of the Congress shall have full power 
to represent the Association on all ordinary questions, but must be 
authorized by the Council of this Association before assenting to the 
admission of any Society to the Congress. 

Article V. 

^ Council, 

The officers of the Association shall constitute the Council, of which 
four members shall constitute a quorum. It shall be the duty of the 
Council to make all the arrangements for the annual meeting, to sug- 



XIV MINUTES. 

gest the subjects for debate, and to consider the nominations for mem- 
bership and report on them at the meeting at which they shall be 
balloted on. 

Article VI. 
Meetings. 

1. The Association shall hold an annual meeting in the city of 
Washington, D. C, at a time designated by the Council. 

2. The President shall call the meeting to order and open the ses- 
sion by an address not exceeding half an hour in length. In his 
absence the Vice-President shall preside, and in the absence of both 
these oflScers the senior Councillor. 

3. Then shall follow original communications, discussions on sub- 
jects of general interest in the department of medicine and pathology, 
demonstrations in pathology, and miscellaneous business. 

4. Authors of papers, and referees and co-referees who open a 
discussion shall not occupy more than thirty minutes each ; and in the 
discussion following, the remarks of each speaker shall be limited to 
ten minutes. 

6. The referees, co-referees, and authors of papers shall send ab- 
stracts of their papers to the Council for distribution to members pre- 
vious to the meeting. 

Article VII. 

Quorum, 

Any number of members present at the appointed time of the 
annual meeting shall constitute a quorum for the transaction of ordi- 
nary business, but for the election of members fifteen shall be neces- 
sary for a quorum; and for altering the Constitution, twenty-five 
members shall be necessary. 

Article VIII. 

Election of Members, 

Nominations to membership, signed by two members, must be made 
in writing at an annual meeting of the Association ; and within six 
months of the time of nomination the nominators shall transmit to the 
Council letters stating the qualifications of the nominee and also a list 
of his professional positions and publications. The Council shall 
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report those nominations which are approved by it to the next annaal 
meeting for action. An affirmative vote of three-fourths of the mem- 
bers present shall be necessary for the election of active members, but 
for the election of honorary members an unanimous vote of those 
present shall be required. 

Article IX. 

Annual Dues. 

The annual dues of the Association shall be fifteen dollars, from 
the payment of which honorary members shall be exempt. 

Article X. 

Amendments to Constitution. 

Amendments to the Constitution must be proposed in writing by 
five members at an annual meeting and must be acted upon at 
the succeeding annual meeting, the notices for which shall contain 
an announcement of the proposed amendments ; and such amend- 
ments shall require for their adoption an affirmative vote of three- 
fourths of those present. 

Dr. Charles F. Folsom read a paper on " The Early Stages of Gen- 
eral Paralysis," which was discussed by Drs. Edes, Mitchell, Putnam, 
Pepper, and Folsom. 

Dr. James Stewart and Dr. John T. Carpenter each read a paper 
on " Tetany," which were discussed by Drs. Kinnicutt, Miles, Jacobi, 
Putnam, Stewart, Carpenter and Mitchell. 

Adjourned at 1.10 p. M. 

Afternoon Session. 

Meeting called to order at 2.45 p. m., by President Minot. 

Dr. A. Brayton Ball read a paper on '' Thrombosis of the Cerebral 
Sinuses and Veins,*' which was discussed by Drs. Osier, Jacobi, and 
Welch. 

Dr. Samuel C. Busey read a paper on " Chylous EflFusions into 
Serous Cavities," which was discussed by Drs. Osier and Welch. 
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Dr. J. F. A. Adams read a paper on " Substitutes for Opium in 
Chronic Diseases," which was discussed by Drs. Dana and Garland. 

Dr. D. W. Prentiss exhibited a man presenting a remarkably slow 
pulse, but the reading of his paper was postponed until the next day. 
The patient was examined by several members, his pulse at that time 
being 84. 

The Auditing Committee reported that they had examined the 
Treasurer's accounts and found them to be correct. 

Adjourned at 5.45 p. M. 

September 19th. — Morning Session. 

Meeting called to order at 10.10 a. m., by President Minot. 

Dr. Prentiss read a paper on " Slow Pulse," which was discussed 
by Drs. Mitchell, Kinnicutt, Jacobi, Edes, and Osier. 

Dr. Frederick P. Henry, the Referee, opened the discussion " On 
the Relation between Chlorosis, Simple Anaemia, and Pernicious 
Anaemia, including Leucocythaemia hnd Ilodgkin's Disease." In the 
absence of the Co- Referee, Dr. Forchheimer, his paper was read by 
Dr. Pepper; and the subject was further discussed by Drs. Osier, 
Kinnicutt, Johnston, I. T. Dana, Pepper, and Henry. 

Dr. Weir-Mitchell read a paper on " Subjective False Sensations of 
Cold," which was discussed by Drs. Putnam and Miles. 

Dr. Garland read a paper on " Gastric Neurasthenia," the discus- 
sion of which was postponed until the afternoon session. 

A Mr. Shepherd, whose pulse was 32, presented himself before the 
Association for examination, having heard of Dr. Prentiss's paper on 
" Slow Pulse." 

Adjourned at 1.10 p. m. 

Afternoon Session. 

Meeting called to order at 2.45 P. M., by President Minot. 

Dr. Garland's paper on *^ Gastric Neurasthenia" was discussed by 
Drs. Mitchell, Pepper, Kinnicutt and Garland. 

Specimens from two cases of cretinism sent by Dr. W. F. Whitney 
were exhibited. 

Dr. John H. Musser read a paper on " Primary Cancer of the Gall- 
bladder and Ducts," which was discussed by Dr. Baumgarten. 
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Dr. Henry F. Fonnad read a paper on the "Anatomical and Physi- 
ological Relations of Lesions of the Heart and Kidneys/' which was 
discussed by Dr. Baumgarten. 

Dr. P. G. Robinson read a paper on the " Contagium of Diph- 
theria," which was discussed by Drs. Atkinson and Formad. 

Dr. I. £. Atkinson exhibited two sphygmograms taken from cases 
of slow pulse. 

Adjourned at 5 p. M. 

September 20th. — Morning Session. 

Meeting called to order at 10.20 A. M., by President Minot. 

On motion of Dr. Busey, it was resolved that the Secretary be in- 
structed to convey to the Surgeon-General the thanks of the Associa- 
tion for his kindness in allowing the Association to hold its meetings in 
the Library. 

On motion of Dr. Busey, it was resolved that the nominations for 
membership shall not hereafter be read in open meeting until after 
they have been approved by the Council. 

On motion of Dr. Busey, it was resolved that the Council be in- 
structed to appoint the date of the next meeting between May 20th 
and June 15th, 1890. 

The following officers, nominated by the Council, were unanimously 
elected : 

President — S. C. Busey. 

Vice-PresidentM — William Pepper and Henry M. Lyman. 

Recorder — I. Minis Hays. 

Secretary — Henry Hun. 

Treasurer — W. W. Johnston. 

Council-^G, Baumgarten. 

Representative on Executive Committee of Congress of American 
Physicians and Surgeons, William Pepper. 

The following gentlemen, whose nominations were approved by the 
Council, were elected members : 

Drs. Wm. G. Thompson, Wm. H. Thomson, and J. West Roosevelt, 
of New York ; Drs. Charles Carey and Charles G. Stockton, of Buf- 
fisklo ; Drs. Victor Vaughan and Heneage Gibbes, of Ann Arbor ; Dr. 
Charles W. Purdy, of Chicago; Dr. Starling Loving, of Columbus, 0.; 
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Dr. W. H. Oeddings, of Aiken, S. C; Dr. Wm. C. Dabney, of Char- 
lottesville, Va.; Dr. B. F. Westbrook, of Brooklyn ; and Dr. Henry 
P. Walcott, of Cambridge, Mass. 

On motion of Dr. Pepper, with the approval of Dr. Osier, it was 
resolved that the discussion on Rheumatism and Rheumatoid Arthritis 
be postponed and made a subject for next year, and that Dr. Osier be 
given permission to publish his paper in the volume of Transactioiu. 

Dr. James J. Putnam read a paper entitled "A Supplementary In- 
quiry into the Frequency with which Lead is Found in the Urine," 
which was discussed by Dr. Welch. 

Dr. Harold C, Ernst read a paper entitled " How far may a Cow 
be Tuberculous 'before the Milk becomes Dangerous as a Food Sup- 
ply?" which was discussed by Drs. Councilman and Welch. 

In the absence of Dr. Trudean, his paper on ^^ Hot Air Inhalations 
in Tuberculosis,'* was read by Dr. Welch. 

In the absence of Dr. Whittier, his paper on " Primary Malignant 
Disease of the Duodenum," was read by title. 

Dr, William Osier presented a patient suffering from spina bifida. 

Adjourned at 12.40 p. m. 

Henry Hun, Secretary. 



DECEASED MEMBERS. 



Edward T. Bruen, M.D. University of Pennsylvania, 1873 ; Assist- 
ant Professor of Physical Diagnosis in the University of Pennsylvania ; 
Visiting Physician tx> the Philadelphia and German Hospitals. Author 
of a work on the " Physical Diagnosis of the Heart and Lungs." He 
was bom in 1851, and died March 31, 1889. 

Alonzo Clark, M.D. College of Physicians and Surgeons, New 
York, 1855 ; Professor of Pathology and the Practice of Medicine in 
the College of Physicians and Surgeons, New York. He was born on 
March 1, 1807, and died on September 13, 1887. 

John Call Dalton, M.D. Harvard University, 1847 ; Professor in 
the Medical Department of the University of Buffalo, 1851-54 ; Pro- 
fessor in the Vermont Medical College, at Woodstock, 1854-59 ; Pro- 
feaBor of Physiology in the Long Island College Hospital, 1859-61 ; 
Professor of Physiology in College of Physicians and Surgeons, New 
York, 1855-83 ; President of the College of Physicians and Surgeons ; 
Member of the National Academy of Sciences ; Vice-President of the 
New York Academy of Medicine, State Medical Society, New York 
Pathological Society, Medical Journal Association, and Medical Society 
of New York. Among Dr. Dalton's most important publications were 
the following : " Corpus Luteum," "A Treatise on Human Physiology," 
"A Treatise on Physiology and Hygiene for Schools, Families and Col- 
leges," "The Experimental Method of Medicine," "Doctrines of the 
Circulation," and "Topographical Anatomy of the Brain." He was 
bom February 2, 1825, and died on February 12, 1889. 

R. Palmer Howard, M.D., LL.D., McGill University, 1848 ; Pro- 
fessor of Medicine and Dean of the Medical Faculty in McGill Univer- 
sity ; Demonstrator of Anatomy, 1852-54 ; Professor of Medical Juri»- 
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prudence, 1854-66 ; Professor of Clinical Medicine, 1856-60 ; Professor 
of Medicine, 1860 ; and Dean of the Medical Faculty of McGill Univer- 
sity, 1882 ; Visiting Physician to, and Secretary of Montreal Greneral 
Hospital ; President of Canada Medical Association ; President of College 
of Physicians and Surgeons of Quebec ; President of the Medico-Chi- 
rurgical Society of Montreal ; Fellow of the College of Physicians of 
Philadelphia. He was born January 12, 1823, and died March 28, 1889. 

Henry D. Schmidt, M.D. University of Pennsylvania, 1858 ; Visiting 
Physician to the Charity Hospital, New Orleans, La. Died on Novem- 
ber 23, 1888. 



THE PRESIDENT'S ADDRESS. 



THE PROGRESS OF MEDICINE DURING THE LAST FIFTY 

YEAKS. 

By FRANCIS MINOT. M.D., 

HKBSXT PROrXSSOS OF THB THSORT AMD PRAGTIOB OF PHYSIC IM HARVABD VNIVKIIITY, BOSTON. 



If we consider the progress which medical science has made during 
the past fifty years and its position at the present day, we are led to 
hope that the time is not far distant when the healing art will approxi- 
mate in certainty to the exact sciences. Not many years ago, for ex- 
ample, it seemed impossible that a correct diagnosis of the principal 
structural diseases of the brain and spinal cord could ever be attained, 
and yet we are now almost as familiar with their characteristic symp- 
toms and with the nature and anatomical situation of their lesions as 
with those of the lungs, the heart, or the pleura. The twin depart- 
ments of physiology and pathology (the former was bom almost within 
the memory of some of us) have made immiense strides, and, along 
with improved methods of clinical observation and research, have aided 
more than anything else in the advancement of our knowledge of dis- 
ease and its treatment during the past half century. Bacteriology has 
revolutionized our notions of the causes and nature of many diseases, 
and of their proper management. A great amount of useless and per- 
nicious medication has been abandoned, while the number of valuable 
remedies has been increased. The principle of prevention is advancing 
in proportion to our increased knowledge of the causes of disease, and 
hygiene has become an important branch of medical education. Even 
in tuberculosis, the most widespread and fatal of maladies, the results 
of prophylactic treatment, founded in part on the great discovery of 

Koch, are found to be most encouraging, and it is not unreasonable to 

1 
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hope that the disease may in time become as controllable as is small- 
pox at the present day. 

Many other recent advances in medicine readily occur to us. I need 
only mention the progress in State medicine, in public hygiene, in the 
construction of hospitals, in our acquaintance with the laws of climatic 
treatment of disease — passing by many others which the limited time 
at my disposal prevents me from noticing. In no department of medi- 
cine, however, has development been more conspicuous than in that of 
teaching. Formerly, good teachers were rare, and students were com- 
pelled to acquire what knowledge they could chiefly by listening to 
didactic lectures. In my day there was but one teacher in clinical 
medicine in Harvard Medical School, and he could give but little time 
to it, being at the same time professor of materia medica ; whereas 
now clinical teaching has to a great extent supplanted didactic lectures 
in all medical schools. New departments for the study of the various 
specialties have been created, and provided with competent teachers 
and well-equipped laboratories, and it cannot be long before a full 
course of at least four years' study will be required of every applicant 
for the degree of doctor of medicine. 

Did time allow, it would be interesting to study the causes of this 
great advance in medical science, but I can barely allude to them. In 
many respects the influences are the same as in the case of other 
sciences, both physical and moral. Each step forward of one helps 
the growth of others. Medicine is almost as much indebted for the 
position it now holds to biology, to chemistry, and other branches of 
physical science, and even to mechanical art, as to clinical observation 
and pathology. Electricity puts us in touch with the whole civilized 
world, and every new discovery in science and art is immediately an- 
nounced from one hemisphere to the other. Communication between 
distant regions is abridged by railroads and steamships, and scientists 
whose homes are thousands of miles apart can come together with com- 
parative ease for the interchange of knowledge. We must, indeed, 
ascribe to the more frequent professional intercourse which we enjoy a 
prominent influence on the growth of medical science, as of science in 
general. In small communities physicians do not often meet for the 
discussion of medical subjects, and stagnation of ideas is apt to arise 
from the lack of diffusion of personal knowledge ; but when large 
numbers are gathered together from distant parts, differences of experi- 
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ence and observation give rise to discussion and to the development of 
new ideas. We find, for instance, that diseases may vary in clinical 
aspect, in severity, and in methods of efiicient treatment according to 
geographical situation, climate, elevation, race, and modes of life. 
Some are more or less strictly confined to certain regions, and our 
knowledge of them must be obtained from observers living in those 
regions, or visiting them. The treatment of disease, both general and 
special, often varies much in different countries and in different parts 
of the same country. In some it is active, including a large amount 
of medication; in others it is more passive, being directed rather 
to the condition of the patient and to the special symptoms which 
he exhibits, than to the disease itself. Certain widespread diseases, 
specific in their nature and self-limited in duration, are found to be 
but little influenced in their mortality either by geographical locality 
or by different and opposite modes of treatment, while, on the other 
hand, age, constitution, habits, and complications play a much more 
important part in the result. This is strikingly shown in the various 
papers on the mortality of pneumonia which have appeared in differ* 
ent medical journals during the past year. 

It is not easy to overrate the great influence of the medical press 
in elevating the standard of the profession, and in the diffusion of 
scientific knowledge in all parts of the world by the publication of 
original articles, clinical and other lectures, reports of interesting and 
instructive cases, and proceedings of societies and conventions. Thou- 
sands of practitioners who are unable to leave their homes are thus 
brought into communication with the highest authorities in medicine, 
and can avail themselves of the most recent advances of medical science. 

Finally, we must recognize as one of the great advantages of medical 
conventions the privilege of becoming personally acquainted with men 
from all parts of our country whom we have hitherto known only by 
reputation, or through their writings. In this way the profession is 
more closely drawn together, sectional prejudices are allayed, harmony 
of ideas on the subject of medical improvement is promoted, and the 
foundation is laid of enduring and delightful friendships. 

The organization of this Association is peculiarly adapted to aid 
the progress of medical science. It represents no one section of our 
country, but includes practitioners from all parts of the United States 
and Canada, whose experience, observation, knowledge, and ability are 
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brought together for comparison and for mutual instruction. The pro- 
gramme for the present session includes many subjects of interest and 
importance, and its length warns me that I must no longer trespass 
upon your time. 

The duty remains to me to announce officially the deaths of four of 
our members, which have occurred since our last meeting. 

H. D. Schmidt, of New Orleans, an original member, died Novem- 
ber 23, 1888. He was a distinguished pathologist, and was long con- 
nected with the Charity Hospital of New Orleans. He had been an 
invalid for years, and never attended a meeting of the Association. 

John Call Dalton, an honorary member, died in New York, February 
12, 1889, at the age of sixty-four years. For nearly thirty years he 
was Professor of Physiology in the College of Physicians and Surgeons 
in New York, which chair he resigned to become President of the 
College, holding that office at the time of his death. His treatise on 
Human Physiology has passed through many editions and is widely 
known. His standing as a scientific man was of the highest order, 
and personally he was greatly esteemed and beloved. 

Robert Palmer Howard, of Montreal, an original member, and one 
of the vice-presidents of the Association, Professor and Dean of the 
Medical Faculty of McGill University, and Physician of Montreal 
General Hospital, died in Montreal March 28, 1889, aged sixty-six 
years. Dr. Howard took an active part in the formation of the Asso- 
ciation, and was one of its most valuable members. His paper on 
"Hepatic Cirrhosis in Children," read at the second meeting, will be 
remembered as an interesting memoir on that subject. He was pre- 
eminent among American physicians as a teacher, a writer, and a 
practitioner. The Association has sustained a severe loss in his death. 

Edward T. Bruen, of Philadelphia, an original member, Assistant 
Professor of Physical Diagnosis in the University of Pennsylvania, 
and Physician to the Philadelphia and German Hospitals, died May 
31, 1889, aged thirty-eight years. He furnished two papers to the 
Association, one on "Diaphragmatic Pleurisy," read at the first meet- 
ing, the other on "Bergeon's Method of Treating Phthisis," at the 
second meeting. In his comparatively short life Dr. Bruen had 
attained a high position as a writer and teacher in clinical medicine, 
and his death deprives the Association of a most valued member. 



THE EARLY STAGE OF GENERAL PARALYSIS. 
By CHARLES F. FOLSOM, M.D., 

VISITING PHYSICIAN, BOSTON CITY HOSPITAL. 



Lasegue, in his thesis as professor agreg6 in 1853, described an 
initial stage of general paralysis of the insane, without the striking 
symptoms, then all but universally considered as necessarily marking 
that disease ; and in a paper in the Annual Report of the Academy 
of Science9 in 1860, Brierre de Boismont published cases illustrating 
the same point, the most striking of which was that of a man who 
began thieving nearly eight years before the diagnosis of general 
paralysis was made. Yoisin, in his exhaustive monograph on general 
paralysis in 1879, and Luys, in 1881, mention an obscure prodromal 
period, but yet, as in Lasagne's and de Boismont's cases, with marked, 
although not distinctive, mental symptoms. It is not until the appear- 
ance of Prof. Ball's work in 1883, and that of his former chef de 
eliniqtie, R6gis, in 1885, that I find in French special medical litera- 
ture a clear statement of the very insidious and obscure character of 
the first symptoms of general paralysis. 

Since Sander's article in the Berl. klin, Wochenschrifl in 1876, the 
leading German writers on diseases of the brain, especially Wernicke, 
Schiile, Kraflft-Ebing, and Mendel, in his admirable monograph, have 
described the beginning of general paralysis as being simply a change 
of character quietly developing, and, later, so slight an impairment of 
intelligence as to admit of patients continuing theit* usual occupations 
for a considerable time without any indications of diminished mental 
power noticed except by those who come in contact with them most 
intimately, and by them not thought of as indicating disease. 

In Great Britain, Savage, in 1884, alludes to a prodromal stage in 
general paralysis, but as attended with developed rather than initial 
symptoms, although he admits that there are certain vague and vari- 
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able nervous symptoms in which he always gives a guarded prognosis, 
and where he suggests that proper intervals of rest might prevent 
further progress ; but Sankey, writing the same year, fails to recog- 
nize so early a stage. Glouston, in his Clinical Lectures on Mental 
DiseaseSj 1883, does not describe the initial or prodromal stage. 
Mickle, in the second edition of his painstaking monograph on general 
paralysis, in 1886, mentions a prodromic stage, but with symptoms 
marking some progress in the disease, although he states that '^ in the 
history of many a case do we find that some moral or other mental 
change in the patient, some perversion of the affective sentiments, has 
been noticed long before the acknowledged onset of the disease ;" and 
in the meantime it has happened that fortunes have been wrecked or 
characters ruined. 

In this country, Spitzka, in his treatise on insanity, in 1883, 
defines the initial stage of general paralysis as so insidious in its 
development of symptoms that it is difficult to say anything positive as 
to its duration, and as marked by change of character, attributable to 
simple brain failure, especially in negligence of ordinary duties, or 
indifference to them. 

The impression of general paralysis, however, almost universal 
among officers of insane asylums and the medical profession, is of 
a disease in which the symptoms are early difficulty of speech, mus- 
cular tremor, and uncertain gait, accompanied by remarkable mental 
weakness, and in many cases manie des grandeurs} The only gen- 
eral medical text-books describing the obscure insidious stage are the 
second edition of Striimpell and Pepper's System of Medicine ; and, 
excepting Meynert, the writers who have recognized it, so far as their 
opinions are given, agree with Yoisin as to the impossibility of diag- 
nosticating general paralysis in this early stage. 

Indeed, the early period of the disease, as generally described, is a 
comparatively late stage, and, excepting a few writers, this statement 
holds good at least until a few years ago. With regard to the occasional 
articles in medical journals which have appeared from time to time 
within the last forty years on the prodromal symptoms of general 
paralysis, reference has for the most part been made to particular acts 
rather than to a general mental state. 

1 fiucknill and Tuke. 
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Case I. — In 1880, 1 was asked to see a gentleman who had been cominitted 
to a State prison for bigamy, with the following history given to me by the 
officers of the prison : He was a little over forty years old, in the prime of 
life, of vigorous, healthy constitution, married, and had borne a good char- 
acter. During an absence from home he fell in with a girl whom he persuaded 
to marry him. I was not able to see any of his family, and so did not learn 
all of the circumstances of the case ; but the statement at the prison was 
that such an act on his part was to his family evidence of insanity. Whether 
they had observed other indications of mental deterioration, I do not know. 

Mr. became excited, and was sent to an insane asylum, where he was 

kept quiet and in seclusion from April 20 to August 13, 1878, under condi- 
tions of quiet, where slight mental impairment might not be detected except 
by special methods of examination. No delusion was observed, no extrava- 
gant act, or mental depression considered pathological, and no exhilaration, 
except slight and transient, was found. He seemed to reason well enough, to 
be intelligent, and, so far as was ascertained, to show no striking impairment 
of memory. The medical superintendent of the asylum kindly wrote in reply 
to my inquiries that the patient was brought to the asylum by the sheriff, and 
he continues : " He was brought to the hospital soon after I took charge of it, 
and among so many patients, all new to me, I did not see him so often, or 
observe him so closely as I should have done a few months later. I remember 
him as slightly exhilarated when he entered the hospital, fond of talking, and 
an easy, fluent talker, not tidy, but rather careless of his clothing. No motor 
symptoms were observed, and had they been present I think I should have 

noticed them, as I had, while at the Asylum, been especially interested 

in the study of cases of paresis. The exhilaration soon passed away, and was 
followed by what seemed to be his natural manner— of a pleasant, social, 
rather gentlemanly man. He was, finally, considered well, and removed by 
the sheriff, although I have no doubt that a close scrutiny of his mental state 
would, at that time, have revealed the same kind and degree of impairment 
that was found at the prison.^' The jury found him guilty of bigamy, and he 
was sent to a State prison, his family still protesting, as I was told. The 
prison officials set him to work where he had to use his mind and coordinate 
his muscles in new employments, and under new associations of place, etc. ; 
and the fact was shown, although not early learned, that the brain had lost 
an indescribable something of its capacity, and that the prisoner was no longer 
thoroughly himself. He was punished, fed on bread and water, kept in a 
solitary cell, and tried at every possible kind of work. He was not persist- 
ently refractory, never gave any trouble except from the inefficient manner in 
which he got through with any employment given him to do, and he seemed 
willing to do anything he was told. But either he could not or would not 
concentrate his attention continuously in one direction, so that he did not do 
anything well for more than a short time. 

At last he could not be trusted even to carry potatoes, quite a distance to 
be sure, from the store-room to the cook, without some one being on hand to 
keep him at his work. He seemed indifferent or placidly apathetic. Finally 
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the warden of the prison, after nearly two years of steadily but very slowly 
progressive mental impairment, with gradually failing strength also, came to 
the conclusion that he did not do his work properly because he could not, 
and I was requested to ascertain what was the matter with him. He was 
thereupon declared to be a general paralytic and sent to an insane asylum, 
but to a different one from that in which he had been before. There, also, 
there was found no characteristic muscular tremor nor embarrassment of 
speech, no staggering gait nor delirium of exaltation, and much to my sur- 
prise my diagnosis of general paralysis was disputed. The typical symptoms 
of advanced general paralysis appeared later, and in time ended in the usual 
way by death. 

Case II. — Mr. , a man of vigorous frame, fortyrfive years old, in the 

prime of life, brought up in the country, and considered strong enough to be 
capable of any amount of work, married, without children. He was of a 
healthy family, had never had any serious illness, and denied any history of 
syphilis — a statement, to be sure, which is often of very little value. He had 
been considered an extraordinary salesman, and was employed in on« of 

the immense establishments in , at the unusual salary of $4500 a year. 

The firm gave him a two weeks' vacation, two years before I saw him. and 
upon his return his place was filled by another. None of the partners or 
employ^ thought of any mental disease in his case. The reason that he was 
dropped was because he had lost his faculty of making ready sales. As they 
said, his services were not only not worth the money they had been paying, 
but they did not care to keep him at a moderate salary. His wife then 
found, that although she had been economizing and they had been living at 
a hotel to save money, her husband had not anything laid by, and yet he 
could not or would not explain where the money had all gone. She rented 
a dwelling in the desirable part of the city, and kept a boarding-house in 
order to support the family, for she soon found that her husband had lost 
his energy and force, and was not to be depended upon to earn anything. 
He believed that he had lost his situation, and that another had got it, 
through favoritism, and for some time so his wife thought. He seemed 
rather indifferent than idle, and was placid, apathetic, inclined to be dull, 
silent, or absent-minded ; and yet he went about almost daily from shop to 
shop to find a situation, but in such an unenergetic way that no one cared to 
give him employment, although the beginning of mental disease was not 
suspected. 

He read the newspapers, performed such offices and services about the 
house as are usually done by a man, and well enough. It was his duty to sit 
up at night to open the door for those who were out late, and to do the 
various commissions and errands of the house. Finally, he several times went 
to the door lat« at night so inadequately dressed as to excite remark, 
although not indecent, and showed a lack of his usual sense of delicacy in 
other matters, facts which he later either did not fully realize or would not 
acknowledge. His relations to his wife had become so inconsiderate that 
she had to keep her apartment locked at night, and once had to threaten to 
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call a policeman, although there was marked loss of sexual power, in spite of 
increased sexual desire. 

Upon examination at his house, one morning, just as he had finished read- 
ing the daily paper, I found him able to converse intelligently on the news 
of the day. He had lost something in flesh and strength, although eating 
very heartily, but I could not find any other physical symptoms of disease, 
unless possibly an unnatural deliberateness in conversation, and perhaps a 
trifling sluggishness in speech. There seemed to me a lack of animation in 
his expression, a want of interest and initiative, a trifling degree of failure in 
quickness of memory and intellectual promptness which indicated in two 
years such a deterioration from a man who could command a salary of $4500 
a year, as, other conditions having been carefully excluded, to warrant the 
diagnosis of general paralysis ; and yet without a previous standard for com- 
parison, my examination would simply have rated him as a quite ordinary 
man. He fortunately went to an insane asylum, as a voluntary patient, for 
the case was not one in which I could advise signing a certificate. There, 
the exertion of adapting himself to the changed conditions, and his new rela- 
tions to the world, and the necessity of doing other than routine acts to 
which he had long been accustomed, at once developed, perhaps I should say 
revealed, a marked intellectual impairment, which in a few years more ended 
in death in the usual way of general paralytics. 

Case III. — A strong farmer in the prime of life ; born in Ireland. His 
wife's statement was a story not unlike that of Case II.— that is, of a man 
who could talk well enough to the neighbors and doctors, but who could not 
do things as he used. The immediate reason of her consulting a physician 
was that her husband frequently got up at night and went about the house as 
if he had forgotten something, or wished to assure himself that everything 
was safe ; but he did not manifest any delusion, delirium, incoherence, or 
indeed any symptoms which suggested to her mind mental disorder, until on 
a few occasions he became violent when advised to go back to his bed. My 
careful examination was negative as to definite mental or physical symptoms. 
The patient, though living under conditions favorable to health and eating 
voraciously, had lost flesh and strength and complained of being easily tired. 
His speech was deliberate rather than sluggish, and he was slow in his 
physical movements as in his mental action. His face showed some lack of 
animation, and his mental state seemed one of indiflerence — symptoms which 
his wife realized for the first time in having her attention called to them and 
which she said were of recent origin, although in ordinary common talk he 
appeared as well as many farmers. His wife also said that he had become 
rather silent, inactive, and irritable on opposition. The diagnosis was general 
paralysis, and the patient was sent to an insane asylum as a voluntary patient 
without commitment, and there failed so rapidly that he died a well-marked 
general paralytic about a year later. 

Case IV. — Mr. , a strong, healthy man in the prime of life, who had 

overworked and deprived himself in many ways to get his professional 
education, was very successful in the practice of law, married, had three 
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children, and lived in a degree of luxury unknown to his earlier years. 
Being of agreeable manners, a good public speaker, a ready parliamentarian 
and an able political organizer, he was elected and reelected mayor of his 
city, and was made chairman of the local republican committee. He was 
observed to be in remarkably good spirits ; his gaiety, wit, and readiness in 
speech surprised his friends. He was called upon to make speeches at fairs, 
dinners, and social as well as political occasions, and his associates even 
thought of him, in his newly acquired abilities, as a probable candidate for 
the governor's chair. His mental state was looked upon as that of an unusually 
happy and successful man, and by no means as that of a morbid exhilaration. 
It was soon noticed that he lacked his usual good sense and judgment. 

Although he attended to his ordinary routine of office and law business, he 
did not do so with his usual care and punctuality, and at length he succeeded 
in having done so many little acts not agreeable to people, which they con- 
sidered due to slights, negligence, or indifference, that, from being one of the 
most popular, he became the most disliked man in his circle. The first 
striking misdeed committed by him was in the heat of the Butler campaign, 
when he engaged to speak in a republican party meeting, still being chair- 
man of the local republican committee, but went to another city, saying 
nothing in explanation of his disappointing the audience waiting for him in 
the first city, and addressed the opposition in fierce denunciation of his own 
party, but so ably that mental disorder was not suspected. His law partner 
said that he frequently remonstrated with him for being careless or negligent 
of his professional duties, for he even wrote business letters in such a way 
that they needed to be overlooked before leaving the office, but all this was 
explained on the ground of Mr. S. being too much interested in politics, fairs, 
public dinners, etc., beside having attempted too much in being mayor of a 
city and at the same time having a large law practice. Still, no one had any 
idea that he was ill, and he was retained as counsel in a contested will case 
involving several million dollars, two years after the beginning of the symp- 
toms just related. His physical weakness was then the only symptom sug- 
gesting possible illness to his family or friends. He had once or twice fallen 
in the street, but his explanation was that he had stumbled or tripped." Once, 
also, he had seemed to be faint and prostrated for several minutes, but did 
not fall ; otherwise his physical health was said to be perfect. As his circum- 
stances were ample, his children were sent away, his home was converted into 
a hospital for the occasion, after his symptoms became so marked as to call 
for a consultation, and he died a typical case of general paralysis. 

Case V. — Mrs. , a strong, healthy lady, in the prime of life, the death 

of whose husband, four yearsprevious, after a severe and protracted illness 
from a disease said to be epilepsy, had reduced her from comfort to the neces- 
sity of maint4iining herself. She became an attendant in a public institution, 
but in a couple of years had to give up from diminishing physical strength 
and indisposition or inability to make sufficient mental exertion to perform 
her duties. She went to New York City to live. Her symptoms were so 
vague and ill-defined that she was treated by the leading physicians therefor 
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their prevalent disease, malaria ; all that she complained of being as above 
described, with a feeling of weariness and soreness, or rather lameness, 
throughout her legs after walking. She could talk well enough not to indi- 
cate any mental impairment, but close questioning of her and her friends 
revealed the fact that she could not do things with her former facility. 
Attention, concentration, exactness of memory, readiness of perception or 
suggestion, were clearly impaired. There were no evident physical signs 
except a slowness and deliberateness rather than real sluggishness of speech, 
and of physical as well as mental action generally. To the diagnosis of 
general paralysis was added the prognosis that in an asylum she might live' a 
couple of years, and much longer with t^ie care and comforts of a home — in 
which she died about four years later. 

Case VI. — Miss , also of good constitution and previous good health. 

Four years before, she had been treated for epilepsy, in the Isle of Wight, with 
the bromides. Later she consulted Professor Ball, of Paris, who discontinued 
her medicine, but whose diagnosis I did not learn. After her return to Boston, 
she was supposed to have nervous prostration and convulsive attacks of 
hysterical origin. I was called in consultation with the full expectation that 
I should confirm the diagnosis, and approve a rest cure, with seclusion, mas- 
sage, etc. The attending physician and family were exceedingly surprised at 
the formerly unsuspected loss of intellectual power which a close examina- 
tion brought out, and there were none of the indications usually thought 
necessary to a diagnosis of any brain disease, much less of general paralysis ; 
but there were sufficient symmetrical mental impairment and muscular 
deterioration to justify that view of the case, which the patient's subsequent 
history and death fully confirmed. 

Case VII. — Mr. , the senior partner in a highly successful commercial 

house, of strong constitution and perfect early health, above fifty years of age, 
consulted a distinguished laryngologist by his wife's request, because she, who 
was somewhat deaf, could no longer hear him speak as clearly as before. 
No local trouble was found, and the disorder being supposed to be of nervous 
origin, the suggestion was made that he should consult me. He was then, 
according to his partners, attending to his routine duties well enough, except 
that he became tired or exhausted long before the day was over, and then was 
captions, irritable, and meddling, to an annoying extent. His talk was occa- 
sionally at such times a trifle inconsequent, or not wholly to the point. There 
were no delusions, no delirium, no extravagant conduct, or, indeed, anything 
to lead his wife to suspect serious trouble, much less mental trouble. She had 
noticed, however, that he could not take up new work with facility, and that 
he could not remember for more than a very short time the recent stories that 
he read, and yet he conviersed intelligently and well regarding the news of 
the day, and could remember well enough past events, some of them with 
accuracy. The routine duties of home were performed, so far as she saw, as 
well as usual, although she admitted that he had become careless, inattentive, 
and negligent of some little things, and she too had observed the slight 
change in character. He was very fond of driving a pair of fast horses, which 
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he did as well as ever, even after his business hours, when he was somewhat 
wearied w^ith the day's work — that is to say, no mishap occurred. The hands 
were steady, and he wrote apparently as well as ever, but his articulation was 
distinctly less clear to his deaf wife, although some of his friends thought 
that the difSculty lay in her ears. The change in his speech noticed by his 
partners was, that in giving orders across their large warerooms his voice was 
raised, as if with more effort, and that the sentences came out a little more 
explosively. The diagnosis of general paralysis was made, and rest ordered. 
But the difficulty of getting him away from his business was such that I 
finally advised a trip to Europe, being confident that the disease would show 
simply the mild symptoms of the prodromal period long enough for him to get 
home with safety. To our surprise, he was in this matter pliant, apathetic, 
almost indifferent —although naturally quite independent in character, and 
rather self-willed — and readily consented to the plan. 

On the steamer out he behaved exceedingly well, and there was, on his 
part, no impropriety of any kind. Best and freedom from care alleviated 
even those mild symptoms which existed, and his illness was not suspected. 
In England and France he was thought to be lacking in interest and initiative, 
and he gradually became more so until on the return voyage, eight months 
later, his apathy had become noticeable, and his dulness and inertia were 
objects of remark. His articulation was becoming less clear, although not 
yet thick. He also was much more easily tired from physical exertion and 
was very irritable, and sometimes quite cross at his difficulty in making his 
wife understand him. 

After his return home he went to a summer resort with his wife, and then 
for the first time showed delirium, but only at night, with delusions and some 
violence ; at these times incoherence, confusion, and very considerable thick- 
ness of speech. Six months later the term of his partnership expired, but 
he still maintained such a clear business head, and advised as to the details 
of dissolving the firm so well, that his partners and some friends insisted that 
I must have made a mistake in diagnosis, and attempted to persuade him to 
continue the partnership, and remain at the head of the firm for another term 
of five years. Even after that he continued to manage his personal fortune for 
some time; but the typical symptoms of general paralysis of the classic form 
appeared, and made progress in the familiar way. The patient was a very 
troublesome one, but, with two nurses, was kept at home until his death, 
between two and three years later. 

Case VIII. — Mr. , of robust health and vigorous frame, brought up on 

a farm, and in the prime of life. In college he struggled with inadequate 
means and overworked for his education. Later he became exceedingly pros- 
perous, and still overworked to maintain, in the law and as an instructor, a 
position for which he had not fully prepared himself, in the meanwhile living 
in luxury. His wife was pained to find that he at times treated her with 
great irritation and short, sudden explosions of almost anger. He became 
interested in a pretty servant girl, whom he wanted to educate. He was 
restless, excitable, and talked with a carelessness quite unlike himself. 
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Otherwise the symptoiUB were chiefly negative. He attended church with 
propriety and performed his professional work with the same excess of zeal 
and industry as hefore. His family physician, a very acute observer, did not 
see any distinct mental impairment, and did not anticipate mental disease, 
when I was called in consultation. 

I was unable to make a diagnosis from a two hours' interview, and, indeed, 
until I took the patient off for a few days for constant observation. The first 
day he went to a dinner party after a long rest, and appeared so well that 
even after drinking a glass of wine he was not suspected of having anything 
the matter with him. But keeping him up late at night and tiring him out 
playing cards, to the point of weariness, etc., I soon found a symmetrical 
mental impairment when judged by the criterion of what he could do rather 
than by how he could talk, which, other diseases being excluded, could 
mean only general paralysis, and that was the diagnosis made. The physical 
signs were of lessened strength and endurance, more slowness of action, not 
so great a disposition to make an effort, and a deliberate rather than dis- 
tinctly slow or sluggish articulation, which was much more noticeable when 
the patient was tired. 

As it was important that he should be got away from his surroundings and 
associations, I sent him to Europe with a medical companion, to whom I gave 
a letter to Prof. Luys, near Paris, in case it should be necessary to avail our- 
selves of his private asylum. In Paris the patient saw Prof. Ball, by my 
advice, who found no urgent symptoms, and sent him to a hotel in the south 

of France, giving him a stimulating tonic. Mr. had improved so much 

that the absolute quiet and rest which I expected did not seem necessary. 
Finally, he took books, quietly insisting that they were his own, and misap- 
propriated various things at his hotel in such a way that the proprietor 
insisted that he was thieving, until the symptoms indicated approaching 
violence, when he was sent to Prof. Luys' private asylum, and nearly four 
years later died at home, after having had all the classical symptoms of 
general paralysis. 

Case IX. — Dr. - — , a physician, practising in the West, was observed by 
his wife to become excitable, talkative, and a little light-headed, after taking 
an amount of wine to which he had been accustomed for years without any 
stimulating effect whatever. She said that she remarked upon the fact 
repeatedly, but did not notice anything else singular for several months, 
when they went to Portland to be with her sister dying of cancer. The long 
journey tired him exceedingly, and he was so inattentive about tickets, bag- 
gage, etc., that she had to attend to them herself. Arriving at Portland, the 
physicians and surgeons invited him to make the hospital visits with them, 
when they were surprised at what they considered his bad manners in offer- 
ing to perform surgical operations on their patients, and in telling them that 
he could treat their medical patients better than they could. They thought 
him very careless in leaving his horse on the street, but supposed that might 
be his way. The symptoms were otherwise negative, as told to me, but had 
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rapidly developed, when I saw him, into a clear case of typical general paral- 
ysis, which ended in the common manner. 

Case X. — Mr. , an English actor, of robust frame, of previous vigorous 

health, and in the prime of life. His wife first observed that, although he 
played his old parts well enough, he could not commit new parts to memory 
and play them well. He soon lost animation and force in his accustomed 
parts, and seemed to lose his grade of an actor able to take important parts. 
He did so poorly that his managers did not care to employ him longer, 
although there was no conspicuous fault. He became irritable, indifierent, 
somewhat apathetic, slow in all his mental and physical action, and with 
deliberate tardy speech. When I saw him, the other indications were chiefly 
negative, except as above, and that his facial expression had lost something 
in interest and force. He had also beginning atrophy of both optic disks, 
the only case in my experience where that symptom was found, except at a 
late stage. A year afterward he began to show ataxia and a sense of per- 
sonal exaltation, symptoms which finally became so marked that he was sent 
to an insane asylum, where he died not very long after. 

Case XI. I have already published in Pepper's American System of Medi- 
cine. Mr. , age fifty-two, married, a clergyman: his mother died of apo- 
plexy ; two of his four brothers are insane. He had the usual illnesses of 
childhood in mild form, diphtheria of the worst type in 1869, and in recent 
years, according to his belief, malaria, as he had lived in a malarial region 
eleven years. As a young man he was of robust frame and vigorous health, 
brought up on a farm. He overworke<l, denied himself, and, in getting his 
education, overtaxed a brain not trained from early years to exacting labor. 
In 1877, for the first time, and at intervals since then, he had attacks of 
mental confusion, dimness in sight, and indistinct articulation, lasting from 
a few moments to several minutes. In 1882, after great emotional strain, 
people began to notice that his preaching had lost in animation and force, 
and they complained that he had become more radical in his views. Great 
mental worries occurred soon after. There had been no alcoholic or other 
excess, except of mental overwork. In 1888, in the dark, while feeling tired 
mentally and physically, but, he thought, not ill or dizzy, in alighting from 
a coach he missed the step and came to the ground on his feet with great 
force. He walked to the house of a friend, and was found by one of the 
family on their entry floor groaning, but not unconscious. He could not 
stand or talk, vomited incessantly, and complained of a horrible pain in the 
back and top of his head. Two days later, and each succeeding Sunday, he 
preached, obstinately and unlike him refusing to listen to advice to keep 
quiet; but he remained in bed between Sundays for three weeks, when the 
striking symptoms disappeared; but he had never felt entirely well since 
then — never had the same animation. He was supplying various pulpits, 
and found, wherever he had preached before, that people complained that 
there was a general lack of vigor in his preaching. In 1883 he observed that 
his right leg had less life in it than was natural, and soon after that both legs 
seemed heavy — that it was less easy to run up and down stairs, which his 
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wife also noticed several months later. He also had had for a year a strange 
feeling, a sort of numbness, in his legs. He thought that his handwriting 
and speech had continued as good as ever, but observed that he had to change 
to a stub pen, as he found difficulty in writing with the old sharper- pointed 
kind ; that his voice had grown less clear. He never had any dizziness, pain, 
ache, or uncomfortable feeling about his head, except during the attacks 
already referred to. There had been no thoracic or abdominal symptoms, 
no neuralgia or rheumatism. Appetite and digestion had been faultless. 
He had lost about ten pounds in flesh. He had slept soundly, but was oflen 
restless, getting in and out of bed. He said that he was depressed for lack 
of employment ; that he was not irritable, but that his family would say that 
he was not as tractable as formerly, not as patient, less easily satisfied ; that 
his son and wife would say that he was not what he once was — that his 
memory is not as clear and vivid. He was conscious that within the last two 
years previous to consulting me in 1885 he had violent, uncontrollable, pas- 
sionate outbreaks from trivial causes. He preached his old sermons, because 
he thought them too good to be lost, and because he took pleasure in rewrit- 
ing them, in doing which he remarked that the handwriting became pro- 
gressively worse toward the end of each sermon. He said that he could 
write better sermons, but did not like to make the effort. When he went 
into the pulpit a week ago he was told not to announce a second service, but 
everyb(Kiy seemed to him so pleased with his preaching that a week later he 
gave word that there would be an evening service, to which, he laughingly 
said, only one person came. In standing with his eyes closed and feet 
together there was a little unsteadiness. On attempting to turn around or to 
stand on one foot with eyes closed somewhat more than the usual difficulty 
was experienced. In these trials the unsteadiness soon became^very striking 
on prolonging the muscular effort. His hands had a powerful grasp, each 
marking seventy-four with the dynamometer, and on being stretched to their 
full extent, with fingers spread, immediately thereafter the fibrillary tremor 
could be seen only on close examination. There was no marked tremor of 
the muscles of the lips or face, except in movements which placed them at 
extreme tension. The tongue was tremulous on being protruded to its full 
length and held there. In walking in a rather dark entry the steps seemed 
to me shortened and the feet wider apart than in his usual gait, and he did 
not raise his feet as much, which he noticed also. In going up stairs he 
placed the whole foot, heel and all, on each step to keep his balance ; he 
turned deliberately, keeping the feet near together and not raised from the 
landing ; on coming down he evidently steadied himself by a muscular effort 
extending to his head and shoulders. The knee-jerk was well marked and 
alike in both legs, but I could not say that it was exaggerated. There had 
been no change in the sexual function. 

His general mental state seemed to me to be of a quite superficial kind of 
despondency at his prospects, and yet absence of a corresponding degree of 
anxiety for the future; of satisfaction with his ability and worth; of a feeling 
that his family were unduly anxious about him ; of a prevailing state of inap- 
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preciation of the whole situation, and of a general state of happiness which 
was abnormal — an opinion which his wife afterward corroborated. He was 
quite emotional, and easily and rapidly moved to smiles, and from them 
almost to tears. 

In explaining his restlessness at night he stated that he was taking quinine 
for his malaria, and that it acted on the liver so as to increase the flow of 
urine, which he repeated several times, but laughingly said, *^ Of course ; 
how foolish I '' when I suggested that he meant the kidneys. In removing 
his clothes for a physical examination I found that he had two starched shirts 
on — the one in which he went from home, and that in which he preached. 
When I asked why he could not take home a soiled shirt in his valise after 
having brought a clean one in it, the idea struck him that he, after all, had 
done something foolish. 

The examination of chest, abdomen, and of the urine was negative. I 
could not find anywhere evidence of anaesthesia, hypersesthesia, or parsesthesia, 
general or local. The reaction of the muscles to the faradic current seemed 
normal. By ophthalmoscope and otherwise the eyes showed nothing ab- 
normal. Hearing was also normal, as well as the other special senses. In a 
close examination I could at first not discover anything about his speech 
more than deliberation in articulation, which might perhaps have been 
natural to some scholarly men, but which I afterward learned had been only 
of recent origin, and increasing. It was more pronounced after the patient 
became a little wearied, when I found that he could not articulate a long 
word with several labials and linguals without manifest difficulty. I gave 
him a sheet of paper and asked him to write from top to bottom. He could 
not think of anything to write. When I told him to put down the text of 
his sermon of the previous day, he could not possibly remember it; no 
more could he call to mind a sentence or a sentiment from it. He copied 
an old sermon a few weeks previous to his visit to me, and a few pages 
were taken by me, respectively near the beginning and near the end of the 
copy. The natural handwriting is quite free, with an easy sweep of the pen. 
In the copy of the sermon the second page shows that the pen is held stiffly 
and tightly, and that the lines are not made with as steady a movement 
of the hand as in the old handwriting. The lower lines are a trifle worse 
than the upper, and pretty much like the third page, from which there is 
progressive deterioration to the end. The page written in my office was very 
carefully done, and, under the circumstances, is evidence of marked mental 
deterioration and muscular impairment. 

I purposely made no remark to the patient, and he made no inquiry, about 
diagnosis or treatment. He would have missed his train, although there was 
a clock in my office, had I not reminded him of the late hour, whereupon he 
made all his arrangements with care, good judgment, and accuracy, and 
reached his home safely. As he walked briskly down the even sidewalk I 
doubt whether any one, even a physician, would have marked any unsteadi- 
ness or anything abnormal about his gait. If he had been followed a few 
blocks, until the idea of catching his train had ceased to stimulate him, and 
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after he had reached the crowded thoroughfares of the city, especially as he 
stepped up and down curbstones or walked slowly to avoid teams at cross- 
ings, a close examination would undoubtedly have shown the defects in gait 
already pointed out. 

Mr. 's wife had noticed that her husband did not raise his feet as of 

old in walking — that he walked as if they were heavy, but under the influ- 
ence of coca wine or a decided mental stimulus he walked apparently as well as 
ever for a short distance. She had noticed a slight impairment in memory, 
an increased fractiousness, a diminished ability to appreciate things in their 
proper light, a changeability in his moods and mental state, a scarcely 
observed but noticeable neglect or oversight of little customary duties, occa- 
sional passionate outbreaks from trifling causes, a disposition to laugh and 
cry easily ; and that often he did and said unwonted foolish little things, like 
attributing increased flow of urine to his liver, wearing two starched shirts, 
announcing the Sunday evening service ; but she had not considered any of 
the symptoms as evidence of disease, especially as he kept accounts, attended 
to his preaching, etc., and showed no manifest indications of a disturbed or 
impaired mind. She had remarked a decided change in the character of his 
handwriting, also an unusual deliberateness in speech, but no indistinctness 
or hesitation, although his voice had become less clear. He had had no 
delusions, illusions, hallucinations, or unreasonable ideas. It was for the 
weakness in his legs that she asked my advice. 

I found that the mental and cerebral symptoms in this case had been over- 
looked, and that the weakness in the legs had been attributed to spinal 
concussion, for which a favorable prognosis had been given. 

I first examined the patient after he had been away from home nine days, 
preaching two Sundays, and making many new acquaintances in the mean- 
while, beside having travelled nearly two hundred miles by rail, so that he 
was fatigued. After three weeks' complete rest I saw him at his house. The 
knee-jerk was perhaps increased as compared with the previous examina- 
tion. Otherwise the symptoms had so ameliorated that some of them could 
be brought out only after a long and patient examination, and the rest had 
to be accepted as a matter of history of the case. I had his photograph 
taken, and by comparing it with another taken several weeks previously his 
family noticed what was quite obvious in that .light, but what had thus far 
been overlooked — namely, that the facial muscles had lost in expression. He 
is still living, in the last stage of general paralysis. 

Case XII. — Also a clergyman, who had an exacting city parish, of the age 
and physique in which general paralysis prevails, was found by the more 
critical of his hearers to be, after ten years' service, not fully up to his work 
— a fact which at first was attributed to his long, steady service. It was soon 
seen also, that his judgment and common sense and notions of propriety fell 
slightly short of his normal standard. He was observed by his wife to be 
more easily irritated, slightly changeable and restless, uncertain in his emo- 
tional state, easily exhausted in mind and more readily tired by bodily work. 
He was less attentive than usual, hardly careless, perhaps almost indiflerent 
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in the little affaini of daily life, and, finally, nearly five years ago, while in 
the pulpit, performing the rest of the service without fault except as above 
noted that he did not rise to his usual level of intellect and force, he read to 
the choir the same hymn three times for the different parts of the exercises, 
instead of three separate hymns, and did not himself notice the slip. These 
were all the material mental symptoms when I saw him four years ago. 

Physically, the conditions ^ere about as in the case just described, except 
that there were often dizziness and headache. The handwriting showed the 
same fault — that is, the first page was without obvious fault, unless minutely 
compared with his previous handwriting, but after many pages it was un- 
steady enough to make the difference distinctly appreciable. The diagnosis 
of general paralysis was made, and he was sent to absolute rest in the country 
for nearly two years. A letter written there with great care is not distinctive 
of itself, but as compared with his ordinary handwriting shows some dete- 
rioration. Perhaps it is most interesting as showing how well a general 
paralytic in the early stage can write. 

He improved very much in the first month and then very slowly for a 
year, but without recovering his previous intellectual power or his emotional ; 
stability. His gait had become somewhat heavy, and the knee jerk exag- • 
gerated. His face had {lost animation and expression, he had to be careful | 
in turning around quickly, going up and down stairs, and in getting up from 
a chair. He has taken a small parish where the demands upon him are 
light. When I heard from him in 1887, he was performing its duties without" 
complaint, although the standard of his congregation did not make such 
demands upon him as his former city parish. His legs were still not entirely 
firm so that, if tired, his gait, always heavy, was sometimes unsteady. He 
also had less serious views of life and duty. His articulation was not thick» 
but he could not make himself heard so distinctly in a large hall, and tho^ 
tone of his voice had changed a little, so as not to be so clear. He is still' 
in the same parish. 

Case XIII.— Mr. , seen three years and a half ago, a strong, robust! 

man just under fifty years of age. For a little more than a year his wife had' 
noticed slight inaptitude for business, very slowly increasing, although hei 
still continued to manage his affair:) without any serious mistakes. Ha 
had become emotional, easily irritated to explosions of anger, and slightly 
indifferent to her, as well as negligent and careless of little home dutieSj 
He was not inclined to exert himself mentally or physically, and whei| 
he did so he was easily tired, especially in his legs. The articulatiofll 
was not changed except on close examination, and then only in quicknea^ 
and flexibility of the labial and lingual muscles. There was a little lack ol 
readiness in response, as well as a slightly diminished clearness in talking, aucfe 
as is observed when one speaks with the lips moderately chilled in frost] 
weather. The diagnosis of the prodromal period of general paralysis wal 
made. The gentleman gave up his business to his son, lives a life of leisure an4 
quiet, and has made such slow progress downward that it is often quite posstibil 
to meet him and talk with him and not notice any defect in mind or body. | 
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Case XIV. — An express-delivery driver, who had slightly marked epilepti- 
form seizures for five years before he became so forgetful of his orders, or 
uuable to fix his attention on them, that his employer had to tell him that he 
was of no further use to the company. The convulsions were characteristic 
of general paralysis, and continued up to the time of my seeing him, when 
there were also other and unequivocal signs of that disease. The prodromal 
period in this case was nearly, if not quite, ^ye years. 

Case XV. — Mrs. , forty-nine years old. Four years previous to my 

seeing her she began to consult oculists, and finally an ophthalmic surgeon, 
for asthenopia, and especially for difficulty of accommodation. No mental 
symptoms were observed, although it is fair to say that they were not carefully 
looked for until about a year afterward, when she had been exhausted by the 
physical strain and mental and emotional worry of the care of an ill mother 
and sister, and by her father's death ; and these mental symptoms were not 
such as to cause anxiety or even much remark. A year later still, she began 
to have attacks of loss of consciousness, similar to petit mal, which occurred 
usually after she had been lying down for awhile, and for the most part after 
sleeping. She had several while standing, and came very near falling — 
thinks she would have fallen except for some support. She remembered much 
less well than formerly, forgot little things about the house, was irritable, apa- 
thetic, indifferent, disinclined to exertion. She was read to. but did not take 
in the full sense of what was read to her, or remember clearly what was read, 
although she could talk about the books in a general way. Her husband, on 
questioning, said that her statements to me were not entirely correct, and 
expressed surprise that she did not recollect better. He had noticed that she 
forgot where she put things, and that she would start off with the intention 
of doing something, which she would forget before she got to the room for 
which she had started. There was lessened life and ambition in her face. 

Physically, there was great loss of strength, especially in the legs, particu- 
larly noticeable on going up and down stairs. Afler walking a half mile she 
became exhausted, and her gait unsteady and tottering. She had been dizzy 
at times, rarely had headache, and could not fix her eyes to read. The hands 
were tremulous. There was a little hesitation in speech, almost a rudimentary 
stutter, which, however, she and her husband, whether rightly or wrongly, 
thought natural. Her articulation was clearly deliberate, almost to the point 
of sluggishness. She had lost sixteen pounds in weight in spite of a good 
appetite and very hearty eating. I have not watched this case to terminal 
dementia, but have no doubt of the result. 

Case XVI. — Mr. , a druggist, thirty-eight years old, three or four years 

before I saw him. in December, 1886, began to show a want of aptitude in his 
work, which had been slowly increasing up to the time of my seeing him. He 
aliio had had moderate pains in his legs, and headache occasionally, for which 
he began to dose himself in a very foolish way, taking drugs almost at random 
from his shelves. He went to his business daily, and nominally attended to 
it, although he had excellent clerks, and there happened nothing strikingly 
amiss. First his family and his clerks, then his customers, observed what they 
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considered absent-miDdedness and inattention on bis part. His father-in-law, 
an intelligent wholesale druggist, thought he must be taking nalorphine. In 
July, 1886, without giving any reaBon for it, he stopped singing in the choir, 
of which he was the leader, and ceased going to church. He made constant 
fals^ statements, which were thought to be lies, but; which on examination I 
satisfied myself were due to confusion or impaired memory and attention. 
He was pliant, dull, apathetic, with lessened animation in his expression and 
conduct. He knew there was something wrong, but failed to comprehend the 
whole situation. As to physical symptoms, there were inertia and weariness 
on moderate exertion. He had lost forty-seven pounds in spite of a voracious 
appetite and abundant nutritious food. There was moderate tremor of the 
hands and tongue, but no more than is often seen in neurasthenia. His 
articulation was slow, and as described in the several cases above. He readily 
gave up his business, and went to a private insane asylum, where he has 
recently died with the classic symptoms of general paralysis fully developed. 

Case XVII. is of an athlete in the prime of life, engaged in mercantile 
pursuits. I know nothing of the initial stage, except that the patient had 
manifested an inaptitude for, or indifference to, his business and family and 
social relations, for which he had been sent away. He led a social life, rode 
horseback frequently and for long distances, and grew rapidly worse. His 
case is an excellent example of how far general paralysis may advance with- 
out producing such distinct motor symptoms as are ordinarily considered 
necessary to establish the diagnosis. 

When I first saw the patient, in April, 1886, he was sitting quietly at his 
desk at home. He was calm, not quite as carefully dressed as usual, but with 
a slightly nervous manner. I learned that, on opposition, he became so 
quickly and so violently angry and excited that his wife and the servants 
were almost afraid of him. He also became just as easily weeping and 
pathetic, and he could be moved to one state or the other, and from one imme- 
diately to the other, at my will. Except when opposed, there was no motor 
excitement. His lips quivered a little, and there was the same diminished 
flexibility, if I may use the word, as I have already described in Case III., as 
regards the muscles of articulation. There was no evident ataxia, and all 
that I could get of his handwriting failed to show anything distinctive. He 
sat calmly in his chair, and said, very deliberately, at some points almost with 
a drawl, that he had discovered a way to make a fortune for himself and all 
his friends, which he should divulge to the stock exchange as soon as he had 
made himself and his family rich ; that he should turn the guests out of 

hotel, cover the building from roof to sidewalk with jacqueminot 

roses, get a symphony orchestra there, invite the members of the stock 
exchange to dinner, and show them how to get rich. There was no motor 
excitement, and no rapid flow of ideas, as in mania. Indeed, he got out his 
ideas and his sentences with deliberation amounting almost to slowness. 
When told that he must go to the asylum, he made such vigorous opposition 
that the eflbrts of five strong men were needed to control him. He then 
immediately became pliant, readily yielded, and became tearful and pathetic. 
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but Boon laughing, and with an evident failure to take in the full situation. 
After excluding ordinary diseases other than mental, and noting the absence 
of the rapid ideation and motor activity of mania, I regarded the mental 
state as pathognomonic of general paralysis. At the asylum to which he was 
sent a diagnosis of general paralysis was not accepted without the symptoms 
of the text-books, which were not present. 

In November of the same year I saw him again with regard to removal to 
another asylum, ba he associated noises near him with disagreeable persons 
who, he thought, were making definite disagreeable statements to him or of 
him in that way. 

Physically, the knee jerk was active, more marked than when I had seen 
him before. It was easier to get the quiver on his lips ; there had been some 
progress in mental impairment, which showed itself most markedly in the way 
in which he did various things which I asked him to do. At the same time 
there was the diminished animation and force in his countenance of that 
peculiar quality which one sees only in general paralysis, and called, when 
more marked in a later stage, the " petrified face.'' But it was still some time 
later before such distinct motor and mental symptoms appeared as satisfied 
either the phjrsician of the asylum from which the patient went or of that to 
which he was sent, that the case was general paralysis. He is now in the last 
stage of that disease. 

In the cmse of a gentleman whom I recently saw, his partners in 
business observed that his portion of the work was not as well done as 
usual, that he failed to give the proper orders for renewal of stock at 
the proper time. Six months later his wife saw an entire change in 
his personal treatment of her, in that he had become grossly in- 
considerate ; later still, his near friends found that he had become 
less polite in his manners at the table, and quite selfish and self- 
absorbed. Then the children noticed that he was indifferent to them, 
and often unreasonable. At last the family physician was consulted, 
and he was sent on a personally conducted excursion, which he left 
without any obvious or stated reason, walking a number of miles to 
return home by another route. 

When seen by me, he put his feet in the chair in talking, whistled 
occasionally, and in such little ways acted in a manner stated by his 
fSeonily to be quite unlike himself. He was indifferent and apathetic ; 
several of his letters were shown me, and his writing was without 
conspicuous fault. His speech had the unmistakable deliberation and 
perhaps the faintest possible hesitation, which his family did not 
notice, but- he articulated long words with many labials and Unguals 
without stumbling. He became explosively angry when opposed or 
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restrained, violently resisted, and soon became pliant and easily man- 
aged. He had shown marked inattention to his business ; his conver- 
sation was often inconsequent ; no one could tell where he went when 
he left the house, and he often wanted to go without an expressed 
purpose; and yet he had done no one act especially out of the way. 
There was no delusion, hallucination, illusion, delirium, or dementia 
discovered. No definite muscular tremor or ataxia was apparent by 
any of the usual methods of examination, although there was the 
&intest possible impairment of articulation, which none of his family 
had noticed until their attention was called to it. They thought he 
might be a little slow of speech 

It is usually difiScult for friends to describe the earliest traces which 
they observe of general paralysis, and I have never yet seen a case in 
which they suggested any suspicion of disease to the friends or the 
fiunily physician. A distinguished pianist lost his fine appreciation 
and nice touch, so that his conductor thought that he had fallen ofi* in 
practice. A wife spoke of her husband as being the opposite of him- 
self. A daughter said that her mother did not seem the thorough 
lady she had always been. One was described as seeming difi*erent 
from himself, the change being indescribable ; one as a little slower 
in speech and gait ; another as slow and indifferent in dressing, and 
apt to drop asleep ; still another, as seeming well, but disposed to put 
useful papers in his waste-basket, etc. 

A man who recognized his own condition, said that he had not good 
will-power ; and an Irish weaver, when his wife and daughter were 
trying to describe his earliest changed condition, which seemed to 
them purely ethical, interrupted them by aptly saying that he had 
lost his presence of mind. A number of cases have been described by 
Goldsmith and others, where a violent epileptiform or apoplectiform 
seizure was the first recognized symptom of general paralysis ; but, in 
my experience, such attacks, like the unexpected and often at the time 
unexplained oflfences against decency or the law, have always been 
preceded for a considerable length of time by the initial indications 
just described. So, also, in those cases where a violent shock or an 
accident appeared to be the beginning, the real beginning was much 
earlier. 

Indeed, a purely symmetrical impairment, mental and physical, is 
most difficult to detect or describe, and may entirely deceive even the 
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physician, if he trusts to ordinary methods of examination entirely. A 
patient quite far along in the prodromal stage of general paralysis, 
was erroneously made the subject of a clinical lecture, as illustrating 
physical and no mental signs of general paralysis. Another went 
almost directly from the consultation-room of a distinguished neurolo- 
gist, with a certificate that he was of sound, mind, to make some most 
nnwise and embarrassing contracts, and then, after the excitement 
and exhaustion of a long railroad journey, wrote a letter giving his 
friends much anxiety, and causing them to hunt him up at once and 
take him home. He performed his clearly irresponsible act in such a 
seemingly responsible way in all particulars that it would probably 
have been impossible to have it correctly estimated by the courts. 
He has since died, a typical general paralytic, with all the symptoms 
of the books. 

To the etiology of general paralysis I can add nothing new. As is 
well known, it arises most commonly under conditions of prolonged 
strain, mental, emotional, and physical, especially if joined with unac- 
customed high living and alcoholic and sexual excess, or after syphilis. 
The Irishman who lives in great deprivation at home, where syphilis 
also is said to be rare as compared with the rest of Great Britain, 
seldom has general paralysis ; but, as a hard liver in the great cities 
of Scotland, England, and America, he has his full proportion. From 
five to nearly one hundred per cent, of general paralytics are reported 
by various observers as having previously had syphilis. Of Mendel's 
cases of general paralysis the percentage of syphilitics was seventy-five, 
and only eighteen per cent, in other forms of insanity — about four 
times as many ; while Goldsmith found, by statistics collected in the 
Danvers Asylum, that six times as many general paralytics had pre- 
viously had syphilis as the insane excluding general paralysis. 

We must admit, I think, that taking into account self-deception of 
patients, and their conscious and intentional deceiving their friends and 
their doctor, at least two-thirds of general paralytics have previously 
bad syphilis. If we assume, therefore, that one person in ten in a 
certain adult male community (from the age of twenty-one upward) 
has had syphilis, it appears that an individual having ever sufiered 
from that disease has not far from twenty times as many chances of 
becoming a general paralytic as the rest of the community ; and if the 
proportion should be one in twenty, the chances are respectively about 
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forty to one, and so on. This proportion is too large to be accidental, 
and yet there are two reasons, beside the purely numerical one, why 
general paralysis cannot be accepted at present, at least, as being a 
stage of syphilis, namely, because,*first, the usual remedies for syphilis, 
as I read the evidence, are of not the slightest benefit ; and, secondly, 
because there is no known method of certainly differentiating, either 
clinically or post mortem, those cases with and those cases without a 
previous history of syphilis. It goes without saying, that I exclude 
from consideration gross lesions of syphilis of the brain, of which 
endarteritis of the larger vessels is probably the most common, resulting 
in general cerebral degeneration, with symptoms somewhat resembling 
general paralysis. 

To the pathology and morbid anatomy of general paralysis there 
has been no recent important contribution, unless we admit Meynert's 
theory, that preceding and causing the diffuse cortical encephalitis 
there is a functional vaso-motor disorder which he considers curable. 
His statement that the organic changes are marked, in point of time, 
by the patient losing the power to realize his condition, is not sup- 
ported by experience. 

The question whether the diagnosis of general paralysis can be 
made in its actual incipiency is still under judgment ; I do not know 
an instance where it has been successful. Indeed, it is not within my 
experience that a physician has been consulted so early. The absence 
of subjective symptoms and the lack of those naturally observed by 
others, as compared with the various forms of neurasthenia, for instance, 
are quite deceptive. But the change in personal traits or character, and 
the peculiar apathetic, indifferent, unconscious quality of the mental 
impairment, in uncomplicated cases, are unlike anything else. There 
is not the slightest doubt, however, that general paralysis can be diag- 
nosticated with certainty far oftener than not, for a considerable length 
of time before what is usual now. 

It is quite true that the signs of mental impairment may be ascer- 
tained only by a painstaking examination, that the patient may bear 
cross-questioning without manifesting any degree of loss of those finer 
qualities of brain, psychic and motor, coming last in a highly organ- 
ized and developed civilization, although it may at the same time be 
detected by the methods which I have suggested. 

The very essence and nature of general paralysis imply and involve 
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mental symptoms in some degree, and some motor impairment, how- 
ever slight, even if only judged by the test of a minute examination of 
what the patient can do and how well or how ill he does it. 

The symptoms may thus be recognized in a large proportion of 
cases, and at least suspected in most, certainly in those persons whose 
brains are so highly organized, who are so trained and cultivated 
that slight changes in the highest brain centres produce distinct, 
although difficultly appreciated, departure from their normal character 
and quality of mind. In an orchestral leader, for instance, the mental 
and fine mechanical operations are so complex and of such high order 
that the least fault is detected ; in professional and business men a less 
degree of impairment is recognizable than in mechanics ; in routine 
employments without much thought or nice muscular effort, a large 
degree of deterioration may be unnoticed. In day laborers an early 
diagnosis is simply impossible. 

The earliest signs of general paralysis are of the slightest possible 
brain failure; if, for instance, a strong, healthy man, in or near the 
prime of life, distinctly not of the " nervous," neurotic, or neurasthenic 
type, shows some loss of interest in his affairs, or impaired faculty of 
attending to them ; if he becomes varyingly absent-minded, heedless, 
indifferent, negligent, apathetic, inconsiderate, and although able to 
follow his routine duties, his ability to take up new work is, no matter 
how little, diminished ; if he can less well command mental attention 
and concentration, conception, perception, reflection, judgment; if 
there is an unwonted lack of initiative, and if exertion causes unwonted 
mental and physical fatigue ; if the emotions are intensified and easily 
change, or are excited readily from trifling causes ; if the sexual instinct 
is not reasonably controlled ; if the finer feelings are even slightly 
blunted ; if the person in question regards with a placid apathy his 
own acts of indifference and irritability and their consequences, and 
especially if at times he sees himself in his true light and suddenly fails 
again to do so ; if any symptoms of cerebral vaso-motor disturbance are 
noticed, however vague or variable. Naturally there may be many or 
few of these indications in a given person. This group of symptoms 
seems very striking, but may be compatible with the performance of 
usual duties. They require careful and prolonged observation of the 
patient, and painstaking interrogation of his family and friends, for 
their detection. They are recognized perhaps as much from the pecu- 



26 FOIiSOM, 

liar quality of the mental impairment, difficult to describe, as from its 
degree, and often antedate, at least in the time of their recognition, per- 
haps not absolutely, any physical symptoms, which, when they appear, 
may be so slight as not to be appreciated for a long time, except as an 
unusual sense of weariness on exertion, and perhaps attributed to mal- 
aria or rheumatism. Commonly there is loss of flesh — slight, moderate 
or excessive. A very great or disproportionate loss of physical power, 
especially in the legs, I have found to be due to a complicating periph- 
eral neuritis. 

We must not overlook the facts that there are elements of uncer- 
tainty in the early diagnosis of general paralysis, that there are few 
forms of mental disease in adult life that it may not simulate in ob- 
scure cases, and that it may be confounded with Bright's disease, 
epilepsy, hysteria, lead or malarial poisoning, cerebral syphilis, or the 
long-continued abuse of opium, alcohol, chloral, and the bromides, so 
that not seldom an absolute early diagnosis is impossible. But there 
is a peculiar, indescribable kind of mental impairment which, with the 
vague physical deterioration, if not obscured by other conditions, may 
be sufficient to decide the diagnosis. Even the expression of the face 
and the general appearance of the patient are often characteristic. 
There may or may not be slight confusion, a sense of fulness in the 
head, headache, insomnia. Except for unusual physical as well as 
mental fatigue following efibrt, the patient may feel entirely well and 
not complain of anything. There is no indication from the eyes or 
the reflexes so early ; the muscular tremor is, as a rule, less than in 
functional nervous disorders ; the speech may be not noticeably affected 
to the family, and may be only like that of a person with lips chilled 
by the frost or slightly under the influence of wine. It may be neces- 
sary to have the patient read or copy several pages or even be under 
close observation for several days before any defect is observed in the 
use of the muscles, or it may be necessary to test him in a new place 
or occupy him in unaccustomed ways. 

Finally, perhaps the distinguishing feature of this stage of general 
paralysis is the fact that the change observed consists in a symmetrical 
mental and physical deterioration which, like all diseases in which a 
vaso-motor element is prominent, varies very much from time to time. 
It begins, or is first noticed, in those acts requiring the most compli- 
cated and highly coordinated effort, in the functions and powers com- 
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ing last in development of the highly organized and trained brain. As 
the mind becomes decidedly less able and the muscles less responsive, 
with less coordinating power, and finally weaker, the heavy and then 
staggering gait, the hesitating, stattering, and finally unintelligible 
speech, and the progressive dementia, may be slow or rapid in their 
advance. 

The prognosis of the pronounced general paralysis of the books 
is so unfavorable that there are only exceptional remissions of the 
symptoms which last so long as to justify a few writers in calling them 
cures. Early symptoms, however, which in men of forty years of age, 
80 far as we now know, almost certainly mean death, when occurring 
in men of sixty are not incompatible with a fair recovery. In the 
stage of general paralysis which I have attempted to describe, it is true 
that there have been thus far only partial recoveries. But the indica- 
tions are that a certain proportion of cures may be expected with more 
satisfactory treatment. 

The treatment of general paralysis has thus far been most unsatis- 
factory from the fact that it is begun only very late ; because a rest of 
a few months often brings such relief that further treatment is aban- 
doned : because a remission which may naturally come in the course of 
the malady is too apt to satisfy the patient or the friends that the dis- 
ease is at an end ; and because our therapeutic measures have thus far 
proved, as a rule, so ineffective that we cannot often get our patients 
to consent to a great sacrifice of time and money, and all that goes 
with it, for a cure that at best may mean only comfortable uselessness 
for many years. 

The travelling or stimulating life usually suggested ends in aggra- 
vation of symptoms. Entire mental rest in a quiet place in a sedative 
climate, with simple food, abundance of sleep and moderate exercise, 
result in such improvement that there is every reason to suppose that 
such measures, if fully carried out, might do more. 
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Dr. K. T. £des: I have been exceedingly interested in this paper, as it 
tends to settle several questions which have been in my mind for some time. 
The old notion was, that the disease was one lasting three or four years, and 
ending in death. That was due to the fact that the cases were not recognized 
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at anything like the beginning of their career. The falsity of this view has, 
however, long been recognized by alienists. I have for many years been inter- 
ested in a case which is largely explained by this paper. The case is that of 
a man who had an excellent career as a young staff officer during the war. 
These facts have recently been inquired into with care. One or two years 
afler the war he had a peculiar hesitation of speech, which, however, was not 
generally recognized at the time. I saw him many years later. Although 
his family was not well off, he wasted a good deal of money, and he seemed 
to be perfectly content to do nothing. That was the only symptom. For a 
long time it was considered that he was simply lazy. After a time, however, 
the symptoms became more pronounced, and his condition has for some years 
been such that any one would pronounce it general paralysis. I can recall 
something that looks like a beginning as far back as two or three years after 
Uie war. 

If we accept the anatomical view, I do not think it strange that there should 
be cases where mental symptoms precede the motor. If general paralysis is 
an organic degeneration of the surface of the brain, creeping from one part 
to another, as seems to be indicated by adhesive meningitis, etc., it is not 
strange that portions of the brain affecting the mental condition are involved 
before the motor centres are implicated. 

This paper is interesting and important as showing the necessity of a minute 
examination of the patient to detect the disease at an early stage. 

Dr. S. Weir Mitchell : I had the misfortune not to hear the whole of 
this strikingly interesting paper. It struck me not more by the facts pre- 
sented than by a certain charm of style of the communication. I have not a 
great deal to say upon the subject. I am quite sure that some cases of general 
paralysis begin most decisively with motor troubles, and that others begin 
most markedly with mental conditions such as have been described. I fancy 
that it is possible that, as Dr. Folsom has just suggested to me, some of these 
cases in which motor symptoms seem to be first noted, occur in people of high 
mental characteristics, who have such dominating control over their own 
symptoms that they can hide them away, but they cannot conceal the diffi- 
culties in their legs. 

In regard to syphilis, I agree entirely with Dr. Folsom, except as to one 
thing. I am perfectly certain that I have seen cases due to syphilitic disease, 
and which neither I, nor any man whom I have called to assist me, could 
distinguish from typical cases of general paralysis, cured by specific treatment. 
I have cause to remember one such case. The history corresponded very well 
with the ordinary history of general paralysis. Unfortunately the man's wife 
was a little stupid, and the man was past bearing testimony. I decided that 
the condition was incapable of relief, and recommended that nothing be done. 
The patient was then taken to my friend Dr. H. C. Wood, who ordered large 
doses of iodide of potassium, and the man was practically made well. 

I may say that I believe that I have seen a small number of cases of cures 
of this disease where it was taken in its very early stages, but where there 
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were enough motor distarbance and mental incapacitation to make me reason- 
ably sure that the man would have developed general paralysis had time and 
circumstance allowed. I do not know of more than four such cases. I do 
not know of one in which the cure did not result from a total abandonment 
of previous pursuits, and the adoption of the absolute rest from work spoken 
of by Dr. Folsom. I agree with him that foreign travel is usually an injury. 

Db. James J. Putnam : This subject is of immense practical importance 
to the physician. There is probably no nervous disease, with the exception 
of locomotor ataxia, in which the early symptoms are so puzzling, and yet 
so important. Therefore, such a paper as this is very timely. 

The mysterious connection, which I think no one can doubt, that exists 
between syphilis and these two degenerative diseases, which are also related 
to each other, I think justifies us in looking for other causes which might act 
in a similar manner. Syphilis apparently acts, not by producing a specific 
lesion, but in an indirect manner. I would ask Dr. Folsom whether he has 
met with any cases where chronic lead-poisoning had apparently had a 
similar effect. A case of this sort has been described by Oppenheim. 
This case was accompanied by an autopsy, and has been referred to as bear- 
ing upon the effect of lead upon the nutrition of the spinal cord. It was, 
later, referred to by Schultze, who doubted whether or not it was a case of 
lead-poisoning, because the symptoms were so like those of general paralysis. 
He states that he is not aware that any case has been reported in which such 
typical symptoms have been attributable to lead. 

A few weeks ago, I saw an analogous case at the Massachusetts General 
Hospital. Before I saw him my assistant had made a diagnosis of probable 
general paralysis. He had imperfect and slow speech, impaired handwriting, 
and an expression of apathy and indifference which was very suggestive. 
The mental symptoms, however, did not appear to correspond. He suggested 
himself that the cause of his trouble was the use of drinking-water coming 
some distance through a lead pipe. This water contained offensive organic 
matter, and passed for a quarter of a mile through a lead pipe into a hogshead 
and was carried off by another lead pipe, both pipes lying permanently with 
their ends under the water. There were some local symptoms which sug- 
gested a diagnosis of lead-poisoning, yet the diagnosis of general paralysis 
would certainly have been a reasonable one. 

Dr. William Pepper : I think that it is fortunate that Dr. Folsom has 
read his paper here in an association of general clinicians, rather than in 
one composed entirely of neurologists or alienists. It seems to me that the 
points of chief importance in this remarkable paper — one of the most re- 
markable that has appeared upon the subject — are, in the first place, the 
large expansion of the idea of the early stage which one gets from this 
paper, and which, in view of the accuracy with which the cases are recorded, 
it is difficult to resist ; and the curious variety of feature in this early stage, 
and the great extension of time in the duration of the cases. These seem to 
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me to bring the subject into such immediate relation with the every-day 
work of the clinician, that it makes it a matter of momentous importance to 
learn whether or not there really can be established positive diagnostic signs 
at this early period. 

In reference to some of the miaor questions — passing by the more impor- 
tant for the moment — I presume that many of us see these cases from a dif- 
ferent standpoint from that of Dr. Folsom. They come to us for digestive 
troubles, lithsemic disturbances, and the like, and are under our care some 
time before they develop symptoms which lead to any suspicion of incipient 
paresis. I have had the opportunity of seeing these cases, sometimes for 
years continuously, before paretic symptoms make their appearance. 

I should distinctly say, with reference to syphilis as a cause of general 
paralysis, that it cannot be regarded as essential in any way. In so many 
cases that I can recall — in a considerable proportion of which I knew the 
whole family conditions — all suspicion of syphilis has been positively ex- 
cluded. If, then, we cannot connect with general paralysis any specific pro- 
cess which, once started, inevitably progresses until it produces fatal lesions, 
but recognize that various causes of constitutional depression and irritation 
may awaken individual proclivities to degeneration in some groups of cortical 
cells, we must regard all these irritating and depressing causes, eminently 
such as the ptomaine of lithsemia or lead-poisoning, as occupying almost the 
same standpoint as syphilis in regard to the development of this disease. It 
would also seem very clear that, if this is the case, there must be a stage in 
this change in the cells where it is capable of coming to a stop, and may not 
go on further, and even that in the early stage it may be entirely thrown off 
and complete recovery follow. 

With reference to early symptoms, I think it is exceedingly important to 
recognize that they may occur as intellectual aberrations or mental defects, 
instead of as motor symptoms. I remember some striking cases of this. 

As to the abrupt origin, adding simply to the large picture drawn by Dr. 
Folsom, I will mention a case under my care for a number of years with a 
form of nervous lithsemic dyspepsia. The first overt expression of the disease 
was that, while on his way to Asheville, N. C, whither I had sent him, he left 
the train before it reached its destination and wandered in the mountains for 
several days. He was found in a wretched condition, and brought home. 
After a protracted rest in bed he made an apparently fair recovery, which 
continued for almost a year. It proved, however, a mere remission in the 
case, for after that time the ordinary symptoms of general paralysis presented 
themselves and went on to a fatal termination. This case was under obser- 
vation at least fifteen years. 

Of course, we are all prepared to admit the exquisite delicacy of touch 
acquired by the diagnostician in his special field, largely due to his perfect 
familiarity with those Indescribable changes, so slight but to him so appreci- 
able, which enable him to distinguish in some subtle way a difference between 
the early symptoms of affections which to other physicians might seem 
wholly analogous. I daresay this applies to the diagnosis of the symptoms 
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of incipient general paralysis, as viewed in comparison with those of certain 
cases of lithsemia of the nervous type. It is a matter, of course, of enormous 
importance, for you are asked to make a diagnosis upon which the whole 
course of life has to he based — whether it is a remediable condition, depen- 
dent upon faulty nutrition, or whether it is the beginning of what has gener- 
ally been regarded as a hopeless malady. I believe myself that in cases of 
lithsemia of this type, where the condition is not remedied and where there is 
any tendency to grave nervous trouble, the case will, if not correctly treated, 
sometimes go on to the development of general paralysis or of cerebral 
softening. But the point I desire to make is, that there are cases of lithsemia 
in which, so far as I have been able to gather from the paper of Dr. Folsom, 
almost, if not quite, all the symptoms mentioned by him as marking the 
very earliest stage of general paralysis may present themselves. The sym- 
metrical disturbance of mental and motor functions, the curious loss of 
energy and apathy, and the changes in temper with explosive symptoms ; the 
loss of fine touch in the performance of delicate operations, and even changes 
in their moral condition, may be present in a very striking degree, and yet 
we may see these cases, under suitable treatment, recover entirely. I wish to 
admit again that I see clearly that a diagnostic faculty, trained especially 
in the recognition of the incipient stage of general paralysis, may be able to 
distinguish with greater certainty the individual cases where the process is 
destined to go on to fully developed and fatal paresis. But the conclusion I am 
inclined to draw is, that in reality the process of general paralysis is one that 
can be initiated by many disturbing, depressing, or irritating causes, and that 
it is often a process which is preceded by symptoms largely lithssmic, which 
closely resemble the symptoms given as those of the earliest stage of general 
paralysis; and that by proper treatment, in a notable proportion of cases, 
these symptoms can be dispelled and the establishment of the process averted. 
I believe that the experience of the general clinician will show that if such 
cases are permitted to go on with the same neglect of hygienic laws, with 
excesses, sexual, alcoholic, or commercial, they will go from bad to worse, 
and will often end with typical symptoms of general paralysis. While, there- 
fore, it is most important that such symptoms should be studied more and 
more critically, both by the general clinician and by the alienist, to learn the 
especial grouping or the particular features which establish the diagnosis 
positively at the earliest moment, it seems no less important that both the 
alienist and the general physician should recognize that there is in reality a 
much more favorable prognosis of this process in its earliest incipiency than 
the books teach. It is certainly an error to make a positive diagnosis, and 
base upon it a hopeless prognosis and abandon all thorough and radical treat- 
ment, as we not rarely see done, even when the symptoms would justify anxiety 
and suspicion. 

Db. F01-.SOM : ' The cases reported, of course, represent only a compara- 
tively small proportion of those that I have seen, and are related with the 
view of giving the most important points in reference to diagnosis. In 
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reading the paper, also, there are some parts which the limit of time com- 
pelled me to omit. I referred to lead casually as one condition liable to cause 
difficulty in diagnosis. I have seen a number of such cases. I have never 
seen a case precisely similar to those described by French writers under the 
head of pseudo-general paralysis from lead. I do not feel entirely sure that 
these are, in all respects, exactly reported. I have never seen a case in which 
lead seemed to produce the terminal symptoms of general paralysis, although 
it may produce the initial symptoms of that disease. 

In regard to cure, I use that term as meaning the capability of the patient 
to return, at least approximately, to his previous methods and occupations of 
life. 

I have seen quite a large number of cases benefited by large doses of iodide 
of potassium. They have, however, been of the following type, which also 
gives an illustration of a rather interesting point. A gentleman was sent to 
me some years ago, who had been treated in the best possible way for the 
primary sore and through the subsequent stages of syphilis. About two and 
a half years after he was supposed to be cured of syphilis he had a very 
severe hemicrania, for which he went South without benefit. When he 
returned, in addition to hemicrania he had the usual initial symptoms of 
general paralysis. Under large doses of potassic iodide he apparently made 
a complete recovery. He ret rned to his previous occupation, and did his 
work as well as ever. A few years lifter I found that the symptoms had, 
nevertheless, made regular progress, and I have no doubt what the result 
will be. Whether or not this is the course of all of these cases, I cannot say. 
It has happened to be such in those which I have seen. 
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Very few observations have been published in America on the ex- 
tremely interesting disease commonly known as tetany. Drs. Henry 
Hun, of Albany ; Carpenter, of Pottsville ; Lyman, of Chicago ; and 
J. Lewis Smith, of New York, have each reported one or more cases. 
It has been my fortune to have observed a large number of cases in 
Vienna during the winter of 1883 and 1884, and to have had under 
observation during the past three y^ars a case which presents many 
points of exceptional interest. I will first give a brief description of 
the clinical course of this case. 

The patient is a male, aged thirty-nine. His complaints when he first came 
under observation were diarrkcea and '^spasms of the face^ arms, and legs.'' 
He has been troubled with diarrhoBa for ten years, and with spasms of an inter- 
mittent character for the past eight years. During the late American civil 
war he served as a private soldier in a number of the Virginia campaigns. 
During this period he had several attacks of malarial fever, and for a period 
of eighteen months he suffered from a mild form of chronic diarrhoea. He 
never had either syphilis or rheumatism, and never drank to excess. The 
family history is unimportant. 

The patient is tall, emaciated, and anaemic, with an anxious, careworn ex- 
pression. For the past eight years he has been troubled with the attacks of 
tetany. Usually the first subjective symptom of their appearance is double 
vision. Then the thumbs become strongly adducted and opposed, while the 
fingers are adducted and semiflexed. These contractions gradually increase 
in severity day by day up to about the tenth day, when they somewhat sud- 
denly begin to decline, and the parts become normal twenty- four hours after. 

When the attacks are what he calls severe, the adductors of the upper arm 
become involved, bringing the arms crossed in front of the chest, with the 
forearms semiflexed. For some hours before and during the whole period of 
tetany he has a disagreeable feeling of numbness in his fingers. The dorsum 
of the hands swell and they are extremely painful. The pain is especially 
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severe when an attempt is made to straighten the contracted muscles. The 
muscles of the face are also frequently the seat of contractions, the upper lip 
being usually drawn to the left and upward, and the lower to the right and 
downward. The facial muscles are also the seat, during the period of tetany, 
of fibrillary twitchings. The muscular contractions only occasionally affect 
the muscles of the lower extremities. When affected, the feet and toes are in a 
state of plantar flexion, the feet being turned inward and the thighs adducted. 
The galvanic irritability of the nerves is found to be greatly exaggerated 
during the period of tetany. The following may be taken as an average result : 

Normal period. TeUny period. 

Facial 3.00 m. a. 0.25 m. a. 

Radial . . . . . 6.00 " 1.00 " 

Median 4.25 " 0.50 " 

Ulnar 3.60 " 0.60 " 

During the period of tetany usually galvanization of either facial produced 
lively contractions on closing the kathode with a measurement of not more 
than 0.25 of m. a., while after the attack passed away it was necessary to 
employ 3 m. a. to induce a similar contraction. An anode opening tetanus 
is rtodily induced by a strength usually not exceeding 8 m. a. A strength 
of current necessary to induce a contraction during the quiescent period was 
sufficient in the tetany period to cause a distinct tetanic contraction. There 
were never noticed any signs of the reaction of degeneration, the ESZ. 
being always found more marked than the AOZ. 

The difference between the reaction to faradization of the muscles during 
the normal and tetany periods is not very marked. In fact, the interossei 
require a much stronger current to induce their contraction during their tetany 
state than after it has passed away. This is no doubt owing to the (edematous 
tissues increasing the resistance. The mechanical irritability of the muscles 
when in a state of tetany is greatly exaggerated. The same holds true of the 
nerves innervating the affected muscles. Pressure on the vessels does not 
appear to increase the intensity of the muscular contractions. The muscles, 
although flabby, are in a fairly nourished condition. 

During the period of tetany, the knee-jerk is greatly exaggerated, but after 
it has passed it is always difficult, and at times impossible, to induce contrac- 
tion of either quadriceps when the patellar tendons are percussed. The same 
holds true of the biceps and triceps reflexes. There is nothing definite to 
be made out in regard to any of the superficial reflexes. 

Vasomotor phenomena are frequently noticed. Mention has already been 
made of the swelling of the back of the hands. Herpetic eruptions on the 
fingers are occasionally seen also. 

The tongue is constantly found in a raw-looking state. 

During the intervals of freedom from the attacks, he suffers from diarrhoea, 
which moderates when the tetany makes its appearance. The stools are 
copious, semi-fluid, frothy, and look like pea-soup. The abdomen is usually 
distended. During the attacks, the urine has a high specific gravity from an 
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excess of urea. It contains also a great excess of indican. It is free, how- 
ever, from both albumin and sugar. Jaundice frequently is present ; there is 
no other evidence, however, of disease of the liver. 

The spleen is normal in size. An examination of the blood reveals nothing 
abnormal. No evidence of any thoracic disease. 

About one year after this patient Came under observation, the following 
additional symptoms were noticed : 

A complaint, not only during the attacks, but also in the intervals, of gen- 
eral numbness. There is noticed a difficulty in speech. He is able to articu- 
late well, but on attempting to answer a question, it takes him some time to 
do so, and when he begins to speak, especially if any thinking is necessary, 
the speech is slow. The oedema, which was formerly confined to the back of 
the hands, is now more or less general, but is especially marked in the face. 
There is no pitting of the tissues, however. There is no trace of the thyroid 
gland. The ansemia has also increased in intensity. 

These symptoms resemble cloaelj those of myxoedema. Against 
that assumption we have the fact that there has been no progress 
whatever during the past two years, and this is hardly compatible 
urith what is known to be the clinical course of myxoedema. At one 
time it appeared as if we were going to have a myxoedema engrafted 
on a tetany. 

The case is undoubtedly one of tetany, but whether we have in 
addition myxoedema, or not, time alone will tell. 

Steinheim, in 1830, was the first to give a true clinical description 
of tetany. Corvisart, in 1852, was the first to propose the name by 
which it is now universally known. It is, however, mainly to the 
observations of Trousseau, Erb, N. Weiss, and others that we have 
been made acquainted with many of the more important features of 
this remarkable disease. 

There are three distinct forms of this disease — forms which difier, 
in the causes that give them origin, in their course, and in their prog- 
nosis, but little in the clinical pictures which they present. By far 
the most common variety of this disease is what is known as rheumatic 
or epidemic tetany. On the continent of Europe, especially in Paris 
and Vienna, distinct epidemics occur. In Vienna hardly a winter 
passes without such an occurrence. In the winters of 1883 and 1884 
a very severe epidemic occurred in the latter city. 

The course of the disease when it occurs as an epidemic, is acute — 
usually not lasting over two or three weeks — fatal cases being very 
exceptional. Extensive epidemics occurred in Paris in the years 
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1855 and 1876. In England and America no epidemics of this 
disease have been described. 

A second variety of tetany, which is more chronic, is due to either 
chronic diarrhoea, prolonged lactation, or other debilitating influences. 
Except in being more chronic, this form differs but little from the 
epidemic variety. Recovery nearly always occurs. A third form of 
tetany follows the removal of enlarged thyroid glands. A very con- 
siderable number of cases of tetany following this operation are now 
on record. Up to May, 1883, Billroth performed 78 operations for 
the removal of enlarged thyroids, and in 13 tetany followed in the 
course of a few days ; 6 of these 13 cases proved fatal. Two of the 
fatal cases ran a course of upward of one year, while the remaining 
four terminated within two weeks. 

There is a very marked difference between the course of tetany 
following extirpation of the thyroid and that due to debilitating and 
epidemic influences. The former is a much severer type, being fre- 
quently fatal, while the latter is seldom or never fatal. A fourth 
variety of tetany is also distinguished by its fatal tendency. I refer 
to that which occurs in cases of dilatation of the stomach. Kussmaul, 
Gerhardt, Dujardin-Beaumetz, Muller, and others, have reported such 
cases. Muller has collected eight cases of tetany occurring during 
the course of dilatation of the stomach, with a mortality of sixty-six 
per cent. Judging from these statistics, tetany due to this cause is 
even more fatal than that arising from removal of the thyroid gland. 
I have purposely excluded the consideration of what is commonly 
called infantile tetany, as it appears to me that true tetany is an ex- 
ceptionally rare disease in infancy. If we are to include, as many 
observers do, all cases of carpo-pedal contractions under the name, of 
tetany, the disease is much more frequent among children than adults. 
Clinically there is a marked difference, however, between the carpo- 
pedal contractions so frequently seen in conjunction with laryngismus, 
and tetany. 

1. The tetany of adult life is essentially an intermittent disease, 
while in the so-called tetany of infant life the contractions are perma- 
nent until recovery takes place. They may be more intense at one 
time than another, but they never completely disappear. 

2. The carpo-pedal contractions of infancy appear in a very con- 
siderable number of cases to be due to cerebral causes, as eclampsia is 
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a very frequent complication. There is no doubt that true cases of 
tetany do occur in childhood ; what I wish to lay stress on is, that 
they are very rare, and that it is an error to say that every case in 
which we have carpo-pedal contractions is a case of tetany. 

Experimental Tetany in Animals. 

When the thyroid gland is removed from cats and dogs, a series of 
symptoms set in in a fevr days, to which the name of experimental" 
tetany has been applied. The first symptom usually noticed is a peculiar 
appearance of the eyes, due to a pushing forward of the membrana 
nictitans on the inner and under surface of the bulb, from tetanic con- 
traction of the internal eye muscles. Simultaneous with this contrac- 
tion of the eye muscles, there appear fibrillary tremors of the muscles 
of the extremities and face, and occasionally of the tongue. In some 
cases these tremors are so marked that it is impossible for the animal 
to stand erect, at other times they are so weak that it is with diflSculty 
that they can be perceived. In addition to the fibrillary tremors, there 
is tetanic contraction of the muscles of the extremities. The muscular 
phenomena described alternate with periods when the animal remains 
quiet. The respirations are frequent and superficial. The temperature 
is not increased. 

In most animals, after the eighth day, a suppurative catarrh of the 
conjunctiva sets in, which finally leads to implication of the cornea and 
its perforation. The death of the animal soon follows, either suddenly 
from tetanic contraction of the glottis or diaphragm, or more slowly 
from exhaustion. 

In a very large number of thyroid removals in dogs, Fuhr was 
unable to find any constant changes in the internal organs. Neither 
the brain nor spinal cord presented any marked changes. The tissues 
in the neighborhood of the thyroid gland were carefully examined and 
were found normal. 

Exceptionally, a dog may live after complete removal of the thyroid 
gland. Rabbits, on the other hand, usually recover from the opera- 
tion, although liable to be afiected by the muscular contractions. 
Man appears to stand midway between these two classes of animals, 
so far as his power of withstanding the removal of the thyroid is con- 
cerned. 
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The symptoms detailed as following the removal of the thyroid in 
the lower animals bear a striking resemblance to tetany as it appears 
in man ; that they are essentially the same disease is extremely prob- 
able. A valuable proof of their identity has been pointed out by 
Schwartz. In all his cases — ^six in number — he found that both the 
galvanic and faradic reactions were greatly increased. The reaction 
of the peroneal nerve to galvanism was so marked that he often found 
muscular contraction induced by a strength of current not measurable 
by our ordinary clinical galvanometers; AOTe. and KsTe. were 
readily brought out by a very weak current. 

Of the many different forms of cramps that affect the muscles in 
man, tetany is the only one in which there is a marked increase in 
the electric irritability of the nerves, with the possible exception of 
Asiatic cholera. Its presence, then, is of great diagnostic importance, 
and leaves little room for doubt that the muscular contractions which 
follow the removal of the thyroid in animals are of the same nature as 
those which follow a similar operation in man, and also similar to the 
same disease that occurs epidemically, and from the other causes 
already mentioned. 

The Morbid Anatomy of Tetany, — In the few cases where a histo- 
logical examination of the nervous structures has been obtained after 
death, no lesion to account for the symptoms present during life could 
be discovered. 

The slight changes described by Weiss as having been found by him 
in the cervical cord are considered by all later observers as negative, 
a few swollen ganglion cells being the only abnormality described by 
this observer. Langhans found a periarteritis and periphlebitis in the 
white commissure and anterior horns of the cervical and lumbar 
enlargements in a woman who died at the age of forty-eight, after 
having suffered for some time from tetany. Similar vessel-changes 
are, however, not infrequent at this age, and, therefore, cannot be 
taken as in any way distinctive of tetany. Schultze and Beyer have 
each had in several cases opportunities for making a thorough exami- 
nation after death of the central and peripheral nervous system, and 
with negative results in every case. 

We may therefore conclude that, as far as we know at present, 
there are no anatomical lesions in cases of tetany. The same is true 
of the tetany induced in animals by removal of the thyroid gland. 
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Judging from the clinical course of the disease, these negative results 
are what we would naturally expect. 

Before discussing the probable nature of the disease, it will be in 
place to glance at the present expressed opinions as to the cause of 
the experimental tetany of animals after removal of the thyroid 
gland. With but very few exceptions, every recent experimenter 
in this field has arrived at the conclusion that the tetany is directly 
brought about by the removal of the gland itself, and that it has nothing 
whatcfVer to do with injury of the nerves in the neighborhood. The 
very recent experiments of Fuhr, Weil, and Schultze establish this, I 
think, beyond doubt. An interesting experiment performed by Fuhr 
shows that simple irritation itself does not bring about any of the 
symptoms of tetany. He injected a hypodermatic syringeful of a ten 
per cent, solution of nitrate of silver between the gland and its cap- 
sule ; severe and extensive inflammation of the gland and neighbor- 
ing structures followed, but at no time were there present any fibril- 
lary tremors, muscular contractions, or other symptoms indicative of 
tetany. 

It is a well-established fact that the removal of one gland does not 
bring about tetany, but if, after the wound is completely healed, the 
remaining gland is removed, the symptoms of tetany quickly develop, 
and we then have the usual lethal course as seen when the two glands 
are removed at the same time. 

Weil has also shown that if a portion of each gland is removed the 
result is negative, while the usual symptoms quickly make their 
appearance when the glands are completely removed. 

I think there can be no other conclusion after the consideration of 
the above facts, than that the cause of tetany in animals is due directly 
to the removal of the thyroid glands. And no other conclusion is 
tenable in regard to the tetany which follows extirpation of the thyroid 
in man. 

As the removal of the thyroid glands, both in man and animals, 
brings about a certain train of nervous symptoms, it follows that these 
glands have some important relations to the nutrition of the nervous 
system : whether this function consists in the removal from the blood 
of matters which would be injurious to the nervous system if allowed 
to circulate it is diflScult to determine. Experiments performed by 
Ewald, of Strasbourg, lend great probability to this view. He in- 
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jected a number of dogs with the freshly expressed juice from the 
thyroid glands of healthy dogs, and invariably found that the animals 
became soporose and cataleptic. 

To explain how causes, seemingly so diverse in their operation, as 
rheumatic influences, diarrhoea, pregnancy, lactation, and removal of 
the thyroid glands, can induce similar symptoms is very difficult. The 
active cause in the case reported is, no doubt, in some way due to the 
diarrhoea, but is the disease induced through impoverishment of the 
nerve centres, or through the peripheral irritation, or from the absorp- 
tion of putrid products? 

It appears reasonable to conclude that in all cases of tetany we have 
to do essentially with an unstable condition of the nervous system, a 
condition which readily reacts to slight peripheral influences. In the 
great majority of cases the disease is connected with some directly 
debilitating cause. 

No doubt peripheral irritation is an active factor in a considerable 
proportion of cases. Miiller reports two cases of tetany occurring in 
simple dilatation of the stomach, and where, after death, this organ 
was found to be twisted on its axis. 

I am unable to advance any facts as lending probability to the view 

that tetany is brought about by the absorption of the products of putrid 

decomposition. 
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TETANY; A NEW THEORY OF ITS PATHOLOGY. 
By JOHN T. CARPENTER, A.M., M.D., 

OP POTTSVILLK, PENNA. 



I. It is my intention, in view of the fact that the general subject of 
tetany will be presented before this meeting in another paper, to con- 
fine my discussion to its pathology. And I do this the more willingly, 
not only because I shall avoid repetition before this Association of 
what will be so ably presented by another, but also because I desire to 
furnish for your consideration, as far as I am able, an original patho- 
logical study, which may be best discussed apart from matters which 
pertain to other branches of the subject. 

A brief allusion to the literature and history of tetany may, how- 
ever, be permitted by way of introduction. 

Tetany, as a recognized duorder (and I prefer this term to that of 
disease)^ dates from the memoir of Dance, published in 1831, in the 
Archives GSn&raleB de MSdecine^ and entitled " Observations on a 
Form of Intermittent Tetanus." The attention of the French physi- 
cians of this period having been directed to the new malady, various 
papers and memoirs were contributed by them, bearing date from 1832 
to 1855, in which several new names were given to the neurosis. Some 
of these express the special pathological view taken by the author, «.^., 
rheumatic contraction occurring in nurses (Trousseau); intermittent 
tetanus (Dance) ; idiopathic muscular spasms (Delpech). Of other 
titles, conveying no necessary theory, that which has prevailed finally 
is tetany, proposed by Dr. Lucien Corvisart in 1852. To this desig- 
nation there can be no valid objection, and it calls attention to a 
marked feature in the symptomatology, viz. : that there is, by reason 
of extension of the muscular contractions to the muscles of the jaws, 
a superficial resemblance to idiopathic tetanus. 

Among recent writers on tetany, in other nations, may be mentioned 
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Buzzard and Gowers, of England, and Berger, Erb, and Eichhorst, of 
Germany ; but it may fairly be conceded that no advance in our knowl- 
edge of this disease has been made since the writings of the French 
school, and especially since the classic lecture of Trousseau on this 
subject. 

II. Tetany is, perhaps, best defined a^ a nervous disorder, accom- 
panied by tonic spasms of an intermittent character, which extend from 
the extremities to the muscles of the jaws, and which may be repro- 
duced during the period of intermission, at will, by compressing . the 
affected parts, either in the direction of their principal nerve-trunks, 
or over their bloodvessels, so as to impede the circulation. But this 
descriptive definition does not go beneath the surface. It does not deal 
with the underlying pathology of this disorder, which up to the present 
time has not been definitely determined. Indeed, according to Lyman, 
the 'Mater observers, particularly Berger, in the German EncyclopoBdia 
of Medical Sciences^ and Eichhorst, take the ground, pretty strongly, 
that there is no' definite lesion connected with the disease." No defi- 
nite lesion, perhaps, but may^ there not be a definite cause, connected 
with many lesions, or with some one of many lesions ? Is tetany a 
special disease, or a sequel of precedent phenomena only ? Is it an 
independent morbid entity, or a consequence of some other diseased 
condition of system ? Should it be considered as itself a disease, or 
(as I have already intimated) be classed among the disorders liable to 
occur under the influence of a precedent morbid state ? 

This question can only be answered by an analysis of the conditions 
and circumstances under which tetany has been observed. These have 
been many and various. It has been noticed that diarrhoea has very 
frequently been a condition. But so, also, has constipation. The post- 
puerperal state and lactation in women have been frequently noted. 
But children and adult males are also subjects of tetany. Typhoid 
fever and phthisis have furnished a number of cases. So has exudative 
disease of the pharynx. Can we make any generalization among all 
these varying conditions ? Can we make clearly evident any funda- 
mental peculiarity among all these different morbid states ? I believe 
this can be done. Such a study has led me to the conclusion that the 
well-known general condition of systemic infection called sepsis, can 
be safely asserted, and surely proven, to underlie or accompany every 
antecedent disease that has been observed to be connected with tetany. 
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In other words : Tetany^ as a general rule, follows upon such diseased 
conditions of the system as are observed to produce morbid discharges 
from mucous surfaces, whose absorption is known to cause symptoms 
in remote parts of the body, due to the circulation of septic poison. 

I have now to speark more in detail of some of the most frequently 
noted antecedent diseases, or morbid conditions connected with tetany. 

And first, may be named the post-puerperal state. Trousseau calls 
this an intermediate condition between health and disease, but it is 
more. It is more frequently a state of disease due to septic inflamma- 
tion of the generative tract. Modern obstetric physicians believe that 
sepsis is usual at this period. To its influence they justly attribute 
the so-called ** milk-fever," the puerperal inflammations, and many 
other of the disorders of puerperal women. If, then, a septic condi- 
tion may, and often does exist, sufficient to cause these disorders, it is 
not diflicult to see that it may readily account for the appearance of 
tetany in the post-puerperal woman. This explanation, of course, will 
include cases of tetany among wet-nurses, in lying-in hospitals, where 
it was so frequently observed that one of the names bestowed upon the 
disorder was ''the rheumatic contractions occurring in nurses." 

Next to the post-puerperal state may be mentioned diarrhoea, and 
especially when chronic. It is almost unnecessary to advert to the 
conditions of putrefactive and septic intestinal catarrh as competent to 
produce systemic infection by absorption ; and, consequently, any of 
the so-called septicsemic results. In my own experience in the Civil 
War, such results were frequent, and septic poisoning from chronic 
diarrhoea was fully recognized by army surgeons. Certainly, then, 
tetany may well occur after chronic diarrhoea, if tetany be a result of 
sepsis. Bearing immediately upon this point, Trousseau records 
" manv cases in individuals who had suffered from cholera." 

Demarquay and Delpech have recorded some instances which were 
observed after the septic diarrhoea of typhoid fever. 

Thirdly, tetany has been noticed where the precedent condition was 
that of chronic constipation. Such a case has been recently published 
by Dr. J. Lewis Smith (Medical News, August 31, 1889). But we 
all know that in many instances constipation is attended by catarrhal 
inflammation of some part of the intestinal mucous membrane, or even 
by putre&ctive changes in the food, resulting in production of poison- 
ous alkaloids, which by absorption will result in serious septic infection. 
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Fourthly, certain cases of phthisis have been observed to precede 
the development of tetany. In this event there is no difficulty in the 
supposition that the septic poisoning which is competent to produce 
"hectic fever," may be equally effective in causing conditions favor- 
able to the development of the disorder which wjb are now studying. 

To sum up : In all recorded observations of morbid processes ante- 
cedent to tetany^ a probable sepsis may be inferred — and no other 
cause, common tx> them all, has so far been discovered. To this funda- 
mental peculiarity, therefore, must be assigned the causation of the 
final result, tetany, as a disorder consequent, 

III. I will now attempt to illustrate by cases the connection of septi- 
caemia with tetany. 

Case I. — Cecil D., set. thirteen months, was seen September 29, 1883, for an 
(apparently] poisoned wound near the hip-joint. An area of inflammation 
over a hardened base was found ; pain and fever were noted. In a few days 
a small abscess was opened, and thin sero-pus escaped. Under antiseptic 
measures this healed readily enough, but nervous irritation persisted in spite 
of sedative treatment. Soon a tonic spasm affected the eyeballs, fixing them 
and directing them to the right. The left arm and hand were contracted 
typically, the flexed thumb and fingers closed over it being fixed in the posi- 
tion of the so-called accoucheur's hand. No ordinary convulsions occurred, 
nor was there loss of consciousness. Some relief was obtained by the use of 
chloral. Later in the day, however, the eyes were again contracted by tonic 
spasm, but were drawn in the opposite direction — to the left, instead of the 
right — and now the right arm became involved. Some difficulty in adminis- 
tering remedies made me discover that the jaws could not well be opened. 
On the third day this state of aflairs was much worse. There was alternation 
of tonic spasm, first upon the right side and then upon the left side of the 
body, in a curious manner, with completely locked jaws. I relaxed the con- 
traction by chloroform inhalation sufficiently to allow the introduction of 
wedges of soft pine wood between the jaws ; and to my great surprise the 
entire spasm relaxed. The pressure of these contracted muscles upon the 
wood seemed to exhaust their contractility. The eyes became straightened, 
and all muscles relaxed. Belief was, however, only temporary. The spasms 
returned. No treatment availed to stay the progress of the disease, and death 
ensued in about a week from exhaustion. 

In this case the whole train of symptoms must be traced to the 
abscess. The child was previously perfectly healthy and its sur- 
roundings unexceptionable. No local results could be found. The 
abscess healed, but septic material had been absorbed, and tetany 
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followed. There is absolutely no other possible explanation of this 
case. 

Case II. — Sophia S., aged elevea months, was seen September 29, 1880, 
and underwent an attack of scarlatina. Septic poisoning was incurred, in 
the course of the disease, from foul secretions in the throat. Purulent effu- 
sion into the right shoulder-joint followed. I opened the joint freely and 
evacuated a quantity of sero-pus. Under antiseptic management the wound 
healed kindly, and the joint was restored to usefulness, but nervous symptoms 
persisted. Restlessness, twitchings, and, finally, laryngeal spasm ensued. A 
fit of crying would bring on a paroxysm of " crowing croup," and fits of 
crying were not infrequent. The muscular contractions of tetany were then 
observed, and at first were mistaken for ordinary convulsions, but as the 
spasms were tonic and not clonic spasms, it is evident that their true signifi- 
cance was not recognized by me at that time. The child eventually recoy- 
ered, but for several years afterward was liable to attacks of tetany from very 
slight causes, such as taking cold, or when suffering from ordinary diarrhoea, 
during subsequent teething. 

Any comment upon this case which would attempt to ignore the 
principal part taken by the blood-poisoning in the production of the 
tetany would be entirely unsatisfactory and illogical. 

If this case teaches anything, it is that tetany is a disorder conse- 
quent on previous disease, and that sepsis sufiScient to cause purulent 
effusion into a joint can also produce tetany. 

Case III. — A little girl, twenty-one months old, recorded by Trousseau. 
Symptoms observed were oedema of the feet and limbs, with the contractions 
of tetany very well marked. The child was of weak constitution, and was 
suffering from membranous, ulcerative stomatitis. The exudations, which 
were of a grayish- white color, extended over her tongue. 

In this description we recognize a condition of vitiated and septic 
secretions, in which every opportunity exists for absorption into the 
blood of the material poison which I have assumed to be the efficient 
cause of tetany. 

With these cases I will close this direct argument and pass to other 
indirect and corroborative reasons why septic infection may produce 
tetany. 

IV. For, in a general way, it may be shown that many other nerv- 
ous affections do directly follow sepsis ; and it may be deduced that 
tetany is not unlikely to be in the same category. 

The following case, in which laryngismus stridulus occurred after a 
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surgical procedure, which unfortunately ended in septic disease, will 
be to the point : 

Case IV. — £. A., aged about six months, was operated on for a very 
extensive erectile tumor of the scalp, which seemed rapidly increasing. 
Hemorrhage being feared, ligation was done under chloroform. Strangu- 
lation was not perfectly accomplished, owing to the size of the tumor, and 
death of the parts proceeded slowly. Erysipelas was soon observed in the 
scalp, around the ligatures, and the tumor was immediately removed by the 
knife, and dressed antiseptically. Infection, however, had taken place. The 
left shoulder-joint became widened, the superficial veins enlarged, and fluc- 
tuation was evident in the synovial sac. 

I opened the joint, washed out the contents, and treated the wound anti- 
septically. A perfect cure resulted, with restored motion of the joint. But 
nervous disorder was left. Restlessness was extreme, and the child became 
the subject of severe laryngismus stridulus, which came on after the least 
distress or fright, or even after a crying spell. This, though alleviated by 
every device and every attention possible, remained through life — the little 
sufferer dying eventually of malignant diphtheria. 

The remarkable resemblance between this case and Case II. will be 
noticed. Sepsis after scarlatina, and after a surgical operation equally 
produced purulent effusion into the shoulder-joint. The final result 
in one instance was tetany, in the other laryngismus stridulus. 

Case V. — Leonard F., set. twenty-eight years, sustained a fracture of the 
clavicle. From neglect and mismanagement, secondary abscesses occurred 
under the axilla. I was called to see him for a^ violent attack of chorea, 
which set .in after the evacuation of the pus from the axillary region. This 
chorea was attended with disturbance of the higher nerve-centres, as shown 
by delusions, irrepressible attacks of rage, and other symptoms of acute mania. 
Entire recovery in about seven months took place. 

I will not cite any other illustrations of the fact that serious nervous 
disorders may follow sepsis. It is sufficient to call attention to such 
ordinary medical facts, and to reason from analogy that it adds weight 
to the probability of my theory of tetany. 

V. It may have occurred to many of us, since the investigation of 
tetany has been attempted, how rare a disorder it is. Ten years ago 
it was not common, twenty or thirty years ago it seems to have been 
almost an ordinary affection. What is there in the diarrhoeas of the 
present day which has hindered the development of tetany as a sequel? 
Is it not because we recognize intestinal sepsis, and make antiseptic 
medication our principal treatment — resorcin, sulphocarbolate of zinc, 
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creaisote, and other antiseptics so modifying the intestinal secretions 
that a septic poisoning from diarrhoea is now an exceptional result ? 

And so with all the other diseases — antiseptic measures haye been 
so thoroughly employed in treatment, both in obstetric and surgical 
caseSy that septic poisoning promises to become almost a memory of 
the past. 

The diseases which furnished Trousseau, in the hospitals of Paris, 
his opportunities for the study of tetany, are now so modified as to 
neutralize or destroy the septic element which ordinarily accompanied 
them. 

With the extinction of septicaemia, will come the disappearance 
virtually of septic disorders and sequelae, and among them of tetany 
itself. Just as puerperal inflammations have gradually been less and 
less frequent, under the rise and the perfecting of antiseptic midwifery, 
so with tetany. And this is to my mind the most convincing proof 
of the correctness of the pathological considerations which I have had 
the honor to lay before you. 

VI. It remains only to mention the insufficiency of pathological 
views which were previously advanced. 

The rheumatic theory is manifestly inadequate. It neither meets 
the cases of typhoid, phthisical, or post-puerperal origin. And in 
rheumatism itself a septic condition may occasionally be generated. 

And so with other views — no one of them being a generalization 
sufficient to include what we know of the antecedents of tetany. 



DISCUSSION . 

Dr. Fracnis P. Kinnicutt : A very interesting point in Dr. Stewart's 
paper is the possibility of the coexistence of the two diseases, myxoedema 
and tetany, in a case where there was an apparent absence of the thyroid 
gland. The peculiarity of the OBdema described by Dr. Stewart in his case is 
an CBdema more or less general, but most marked in the face and hands, and 
of the hard variety ; the deliberation in speech which he mentions, not a dif- 
ficulty of articulation, but that peculiarity which we recognize in myxoedema 
(the patient wishes to speak, but it is some time before he is able to do so) 
is very characteristic, and seems to point quite positively to the existence of 
a myxoBdema in addition to tetany. The non-progre^ of the symptoms in 
the course of ten years does not militate against the supposition of a myx- 
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(Bdema, as marked intermissions, and even temporary improvement, are 
common in this disease. I have at present two cases which have been under 
my observation for five years. In one, the condition has not materially 
advanced during that time. In the other, there has been most marked 
improvement at times, so much so that the possibility of error in diagnosis 
was suggested. The symptoms have, however, lately increased to such a 
degree as to demonstrate the correctness of the diagnosis. 

I have seen two cases of intermittent tetany in connection with great dila- 
tation of the stomach. In one case the dilatation was due to pyloric stricture, 
non-cancerous in character ; in the other to malignant stricture of the pylorus. 
In both cases the conditions favored the absorption of poisonous matter. 

Dr. F. T. Miles : I recently officiated at a fatal case of tetany in a woman, 
twenty-two years of age. She had suffered for six or eight years with 
dilatation of the stomach. She had vomited matters of an acid char- 
acter, but never offensive. Digestion was poor and emaciation extreme. 
She had, on several occasions, felt a numbness about the fingens and toes. 
She was seized with an attack of tetany, with the classical position of the 
hands and feet, the contraction about the face and mouth, and the fixed 
rigidity of the eyes. This attack occurred about twenty-four hours before 
death. I observed that during death she did not become cyanosed. She did 
not die from spasm of the respiratory muscles. She was bathed in profuse 
sweat, and the face was very much flushed up to the moment of death. 
There was no relaxation of the position of the fingers and toes after death. 
The following day, when I made the post-mortem, they were still in the 
position of tetany. The post-mortem went only so far as to examine the 
stomach, which was largely dilated as a* result of non-malignant stricture just 
beyond the pylorus. In this case offensive matters had never been vomited, 
and the stomach had never been washed out. 

Dr. a. Jagobi: In spite of what we have learned to-day of the nature 
of tetany, I believe that a number of questions still remain to be solved. 
There are a few points to which I should like to call attention. One 
is, that we should not apply the name of different conditions in the adult 
and in the child. Dr. Stewart has claimed that tetany in the- latter has 
been called a condition of permanent or persistent carpo-pedal contrac- 
tion. That, I believe, is not so. This condition of persistent carpo-pedal 
contraction has been described by different names, particularly by the French, 
as contracture, or arthro-gryphosis, etc. As far as I know, tetany has been 
applied to an intermittent contraction only such as that described by Dr. 
Stewart. The disorder is certainly the same in the child and in the adult. 

It has struck me that the two gentlemen lay great stress upon sepsis. Dr. 
Stewart considered that in his case of dilatation of the stomach the probable 
cause was absorption of putrid material. He adds, however, that the stomach 
was twisted. I should suggest that this intermittent contracture was due 
rather to nervous influences resulting from the twisting, than from absorption 
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of putrid material. I have not the slightest doubt that there must be cases 
in which absorption of putrid material will give rise to such symptoms, but 
when we have the fact that the contractures are temporary, we should have 
to conclude that the cause giving rise to the special attack was temporary 
too. There are a certain number of symptoms which we call epilepsy. When 
epilepsy is due to the presence of a tumor or an external cicatrix, we still 
require something additional as the proximate cause, that the attack of 
epilepsy may make its appearance. If this were not so, why should we not 
have the attacks of epilepsy constantly? Thus, we must say that we will 
have the proximate cause of the attacks of tetany in a nerve irritation, beside 
a possible fixed and permanent cause. The cases related by Dr. Carpenter 
also appear to prove this. He speaks of chronic diarrhoea and constipation 
giving rise to tetany, and concludes that it must be because there is absorp- 
tion. I should say that it might just as well be the result of nervous irrita- 
tion, as we know a man who is despondent and depressed may be relieved 
entirely by a movement of the bowels. We should not say that all at once 
the absorption of putrid matter has stopped and the brain relieved. The 
relief is certainly the result of alteration of the abdominal circulation. We 
should not assume septic absorption in such cases. 

In the cases of scarlet fever and removal of a tumor from the scalp, etc., in 
which it was believed that sepsis must have been the cause of tetany, I 
should conclude that an£emia was the original cause. The children were run 
down considerably, and I should say that the condition in both children was 
anaemia. Anaemia, particularly in children and infants, in which the irrita- 
bility is very great, and in which the inhibitory centres are very insufficiently 
developed, often predisposes to convulsions. One of the doctor s cases was 
not one of tetany. General spasms occurred a number of times, involving 
all the extremities and ending in death. 

I believe that we should look for the cause of this disorder in a number of 
different conditions. In a few cases lesions of the meninges and spinal cord 
have been found. In others, nothing has been found. Anaemia has been 
found in many. Early age is present in many cases. Exhaustion in many. 
I believe that we shall have to look for the cause of tetany in a nervous local 
irritation. « 

Db. James J. Putnam: I would like to say a word in regard to the 
cause of tetany suggested by Dr. Carpenter. In the first place, it would 
seem that this infection, if such it is, could not be of an analogous nature 
to that found in malaria, where we suppose that some germ having a specific 
life gives rise to periodical manifestations due to some regular process of 
growth, because the infection in tetany must be of such various origin, at 
one time from the intestine, at another from a wound, etc. There is such a 
variety of kinds of infection noted by Dr. Carpenter that it seems hardly 
probable that they could act in such a similar way in the different cases 
unless there was something else behind. 

4 
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Two or three things have to be considered : First, the great influence of 
habit. We know that certain spasmodic affections, as chronic torticollis and 
chronic facial spasm, may be set up in a variety of ways, and then continue, 
as epilepsy does apparently, because the nervous system gets into a vicious 
habit. Possibly, also, the destruction of nerve-tissue that results from the 
denutrition attending the spasm leads to further outbreaks. 

There appears to be not sufficient reason to believe that an infective agent 
accounts for the continuance and periodicity of the attacks of tetany, and the 
variety of the supposed sources of infection throws doubt, I think, upon the 
theory. 

Db. Stewart : In regard to peripheral irritation, I. would state that in 
the stomach cases, where tetany caused death, the tetany had its origin, not 
so much in the dilatation of the stomach, but in the washing out. The symp- 
toms came on a few hours after the stomach had been washed out. That 
would point to the fact that irritation, and not decomposition, was the active 
cause in that class of cases. 

Then we have a large number of cases in which infection cannot enter. In 
some cases there is no diarrhoea. These cases are not uncommon. In the 
epidemic cases there can be no infection except through the air. 

Dr. Carpenter: I think that Dr. Jacobi's explanation of anaemia as 
being a cause of nervous irritation is so plain and sensible, that we must all 
acknowledge it. Dr. Jacobi fails, however, to go back of the anaemia to that 
which produces it. I know nothing which produces anaemia so surely as 
septic absorption. The diarrhoeas in our army cases were an example of this. 
The septic absorption in puerperal women produces a remarkable condi- 
tion of anaemia. The absorption of ptomaines and other septic material will 
undoubtedly impoverish the blood, producing the anaemia which is the proxi- 
mate cause of nervous irritation. 

Tetany is not a common disease. In thirty-five or thirty -six years' practice 
I have seen but a few cases. I have seen many cases which could be called 
tetany if the definition were enlarged. It must be intermittent and be repro- 
duced by compression of the nerve or blood supply of the part, or it is not 
tetany. 

As to the influence of habit. After tetany has been induced there is a 
condition of nerve instability in which very slight influences will reproduce 
from habit, if from nothing else, the nervous symptoms which at first were 
only caused by the absorption of septic poison. 

Dr. S. Weir Mitchell : I should like to say a word in regard to the 
extreme rarity of tetany, and would ask how many cases of the disease have 
been seen by members of the Association. Although I have had a consider- 
able experience, I have seen but two cases, one in an adult the other in a 
child. In Europe the disease is more common than in this country. 
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Dr. William Pepper : I have seen but one case ; that was in a child. 

Dr. a. Jaoobi : I believe that it is a mistake to assume that the disease is 
very frequent in Europe. All writers on the subject aflSrm that it is very rare. 
In my own practice I can only recall distinctly five cases, but my impression 
is that I have seen a few more. I have seen but one in the adult. Occasional 
epidemics or endemics do not break the rule to a great extent. 
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The earlier treatises* on this subject by Tonnel6' (1829), Lebert* 
(1855), Gerhardt* (1857), von Dusch* (1859), Lancereaux* (1862), 
Heubner^ (1868), and Huguenin^ (1869), present substantially our 
present knowledge of it. Since then, the later literature, although 
unusually copious for so comparatively rare a cerebral lesion, has 
thrown but little new light upon either its etiology or its diagnosis, 
but it has at least served to direct attention to the possibility of this 
accident. In the few remarks I shall make upon it I shall limit 
myself to certain points connected with the subject, rather than 
attempt a full exposition of it — ^a work that has been well done by 
other writers. 

The conditions which underlie thrombosis of the cerebral sinuses 
and veins are essentially the same as those which determine throm- 
bosis elsewhere in the venous circulation. Our knowledge of these 
conditions is still very incomplete, and a few words as to its present 
limits may not be out of place. 

1. As to the influence of a partial or complete arrest of the blood 
current in the throvibotie process. 

Since the memorable articles of Virchow on thrombosis the im- 
portance of this element has been conceded by all writers. The only 
question in dispute is whether blood-stasis is ever, by itself, the effi- 
cient cause, or whether it is merely a condition, more or less indis- 
pensable, which favors the operation of the really essential causes. 

In the recent controversy as to the parts played in thrombosis by 
the blood-plates, a new interest in this question has been awakened by 
the importance attached to this factor by Eberth and Schimmelbusch* 

* BibliogrAphical references will be found at the end of the article. 
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in their experiments for the artificial production of thrombi. They 
found that with a normal rapidity of the blood current, the blood- 
plates are carried with the heavier red corpuscles in the axis-stream, 
while the white cells roll along in the slower peripheral current. In 
slight retardation more white cells are found in the border zone, but 
no thrombi are formed ; when the current becomes still slower, the 
blood-plates leave the axis-stream and appear in the peripheral cur- 
rent, where they agglutinate and form thrombotic masses on the site 
of the vessel lesion. Whether we accept Eberth's conclusion that 
white thrombi are formed chiefly by agglutination of blood-plates, and 
differ therefore essentially from ordinary blood coagula — the fibrin 
and white cells playing -merely a subordinate rSle — or take the view 
advocated by Weigert, Welch,* and others, that thrombosis and coagu- 
lation are substantially the same process ; on either theory, slowing 
of the circulation is unquestionably of great importance. The initial 
step in the thrombotic process, according to all observations, is ap- 
parently an adherence of the formed elements of the blood to the vessel 
wall, and obviously such adhesion is more likely to occur with a re- 
tarded blood current. In situations where an active circulation is 
usually maintained, as in the heart, the aorta, and even in some 
aneurisms, extensive roughened surfaces may be present without 
being covered by a thrombotic deposit. Such slight adhesions of the 
formed elements^ of the blood to the vessel wall as may occur from 
time to time are swept away by the blood current, and in the absence 
of sepsis are readily disposed of in the general circulation, which 
seems to tolerate such products if the masses be not too large. More- 
over, thrombosis occurs most frequently in vessels with the slower 
current — in veins rather than in arteries — and in the former selects 
by preference locations where the tendency to stasis is most marked, 
viz., the pelvic, the femoral, saphenous end axillary veins, and the ' 
cranial sinuses. 

On the other hand, there is much evidence that coagulation or 
thrombosis does not result from mere arrest of the blood current. 
Briicke ligated the heart of frogs, and found that the contained blood 
remained fluid, and did not coagulate, although the same blood coagu- 
lated spontaneously when removed and exposed to the air in a vessel. 
Glenard demonstrated that blood can be kept fluid in the veins of a 
horse for a long time — in &ct, until putrefaction occurs. Baumgarten^" 



54 BALL, 

calls attention to the fact, well known to surgeons since the time of 
Porta, that in a ligated vessel a thrombus is absent not infrequently, 
and that when present it does not extend so far as the nearest collat- 
eral branch, but stops short of it, thus leaving a part of the stagnating 
column in a fluid state. Moreover, if a branchless portion of either 
an artery or vein be ligated with two ligatures, under strict antiseptic 
precautions, so as to avoid injury to the vessel except at the ligated 
points, the enclosed blood will often remain fluid for weeks or months 
— in fact may never coagulate, but be reabsorbed without coagulation. 
So, also, thrombi are rarely formed in the veins of the lungs and liver 
during the high degrees of stasis which occur in these situations in con- 
nection with marked heart defects and cirrhosis. In many aneurisms 
and large varicosities, also, where there is necessarily considerable 
retardation of the blood current, there is often no attempt at a throm- 
botic process ; while the superior longitudinal sinus — the favorite site 
of marantic thrombosis within the cranial cavity — has been found 
occluded by enlarged Pacchionian glands or cerebral tumors without 
any adjacent thrombus formation. 

The rSle of blood-stasis is clearly a secondary one. In fact, Eberth 
in a recent article expressly repudiates the idea that a thrombus can 
be produced solely by slowing of the blood current, and says that he 
regards this condition merely as a factor favoring the agglutination of 
blood-plates. The fundamental conditions are to be sought for in 
vessel lesions and in changes in the composition of the blood. 

2. Vessel Lesions. — Removal of the blood from the bloodvessels is 
followed by coagulation. What influence is exerted by the bloodves- 
sels which maintains the contained blood in a fluid state? This 
question has been much discussed, but even yet has not been settled 
definitely. Briicke was of the opinion that the blood is kept fluid 
within the bloodvessels by a vitalizing influence exerted by the vessel 
wall, while others have supposed that the vessel wall supplies a secre- 
tion that in some way counteracts a natural tendency to coagulation. 
These hypotheses are both defective, because they imply the operation 
of vital causes, and fail to explain the fluidity of the blood after death. 

More recently Freund" has advanced the theory that the relation 
between the vessel wall and its contained blood is mechanical rather 
than vital, and that the protective influence which has been supposed 
to be peculiar to the bloodvessels is really shared by all vessels which 
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present to the blood a non-adhesive surface. He found that when 
blood is withdrawn from a bloodvessel through a greased canula, is 
received into a vessel smeared internally with oil or vaseline, and is 
protected from the air by a layer of liquid fat, it will remain fluid 
for many days. This observation is in a line with the earlier ex- 
periments of Zahn, which seem to show that in all methods for the 
artificial production of thrombi, such as laceration, crushing, chemi- 
cal, thermic or electrical injury to the vessel wall, or scraping the 
endothelium with an instrument introduced through a collateral vessel, 
the essential condition is the presentation of a roughened surface to 
the blood current. So also, foreign bodies introduced into a blood- 
vessel do not become coated with a thrombotic deposit if they are per- 
fectly smooth, while a deposit forms as soon as their surface becomes 
roughened. Thus a globule of mercury remains free from a coating 
until the surface has begun to present minute irregularities from 
oxidation. In phlebitis, too, no thrombus is produced unless the 
endothelium is involved in the inflammatory process ; and, as Yirchow 
has shown, •' even abscesses may form, which cause the wall to bulge 
on both sides like a variolous pustule, without any coagulation ensu- 
ing into the cavity of the vessel.*' Still, even when the intima of a 
bloodvessel is seriously injured, thrombosis may not ensue unless the 
blood current be retarded sufficiently to permit an adhesive process. 
We have already mentioned that extensive atheromatous degeneration 
or calcareous plates may be present in arteries without the occurrence 
of thrombosis ; while in veins, as has been noted by von Reckling- 
hausen, Eberth, Welch, and others, negative results are not infre- 
quently met with in experiments which freely lacerate the inner wall 
of the vessel. Such observations by no means disprove the impor- 
tance of vessel lesions as a factor in thrombosis. They merely show 
that a certain degree of retardation of the current is necessary to 
insure adhesive action of the vessel lesion. In marantic thrombosis 
the vein usually presents no obvious lesion, or only such slight changes 
in the endothelium as may be accounted for by the irritant action of 
the thrombus. Still, even in such cases it is quite possible that the 
initial step in the thrombotic process may be a local alteration of the 
endothelium that is too slight to be detected by present methods of 
investigation, but yet sufficient to determine a thrombosis, if the 
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formed elements of the blood happen to be unusually vulnerable and 
the local conditions of the circulation be favorable. 

8. Morbid States of the Blood. — Upon this point, too, our knowl- 
edge, it must be confessed, has been '' more labored than advanced.'* 
Nor is this surprising when we consider that the explanation of ordi- 
nary coagulation of extra vasa ted blood, notwithstanding the vast amount 
of labor that has been expended upon it, especially during the last 
quarter of a century, still remains an unsolved problem. We know, 
to be sure, that thrombi are specially apt to form in fermentative con- 
ditions of the blood, as well as in cancer, tuberculosis, gout, chlorosis, 
and some other pathological states of this fluid, but we know nothing 
as to the essential modifications of the blood that determine the result 
in these diverse cases. In the days not long past, when fibrin was 
regarded as an element of the blood, a convenient explanation was at 
hand in a supposed hyperinosis, or an increased tendency of the fibrin 
to separate from the blood ; but now that the inveSatigations of A. 
Schmidt and others have made it probable that fibrin is a complex 
substance formed by the union of the fibrinoplastin of the white 
corpuscles and the fibrinogen of the plasma under the influence of a 
ferment, the difiiculties of the problem are greatly increased, while 
still further complications have been added by the recent discovery of 
the blood-plates, and of their important relation to the thrombotic 
process. 

Nor has much been gained of real value in this direction by experi- 
ments upon the lower animals.^' These experiments, to be sure, have 
demonstrated that extensive coagulations, sometimes extending from 
the site of operation as far as the heart, can be produced, although 
not uniformly, by injecting veins with a great variety of substances 
that alter the composition of the blood, such as solutions of haemo- 
globin, gallic acid, ether, the blood of other animals, defibrinated blood, 
serum deprived of its corpuscles, the so-called ferment solution of A. 
Schmidt, lymph-cells obtained from lymphatic glands or from laudable 
pus, or from the fluid of serous cavities, as well as by mixtures of 
albumin and lecithin obtained from the testicle and thymus gland of 
young animals, and which contain no trace of A. Schmidt's ferment. 
But beyond confirming in a general way the conclusion already reached 
by clinical observation that dyscrasic .states of the blood are frequently 
the primary cause of human thrombosis, these experiments add but 
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little to oar previous knowledge so long as similar blood-coagulating 
substances are not demonstrated in the blood of persons suffering from 
thrombosis, and it is hardly necessary to say that such proof is wholly 
wanting. Moreover, thrombosis, although occasionally a multiple, is 
never a generalized affection. The limitation of the process to certain 
localities, even in cases in which blood-changes seem to be the domi- 
nant factor, requires the cooperation of local causes — either a vessel 
lesion or a local anatomical condition that specially favors blood-stasis. 
In thrombosis of the cranial sinuses much importance has been 
attached to certain peculiarities of the cerebral venous circulation 
which tend to retard the blood current, and thereby favor the forma- 
tion of thrombi in this locality. Thus the walls of the sinuses are 
traversed by bands of connective tissue which not only prevent their 
collapse, but also form dilatations and projecting partitions'; while the 
more or less triangular form of most of the sinuses increases the fric- 
tional resistance of the vessel wall to the circulating blood. Moreover, 
the cortical veins enter the superior longitudinal sinus at a right or 
even obtuse angle, in a direction, therefore, more or less opposed to 
the current ; while in the erect posture ascending arteries empty into 
ascending veins, a mechanism that is peculiar to the brain. In many 
affections in which the general circulation is slowed by feeble heart 
action, these conditions must frequently produce in the cranial cavity 
a state of comparative stasis of the venous blood at certain points, and 
were mere blood-stasis so important a factor in the thrombotic process 
as is commonly supposed, cerebral thrombosis ought to be as common 
as it is actually rare. There are, however, other vascular conditions 
which not only counteract, to some degree, these impediments to the 
cerebral circulation, but also tend to relieve the brain from the conse- 
quences of a local obstruction to the venous current. The venous 
channels are valveless, thus permitting a current in both directions ; 
there are free anastomoses between all of the sinuses, many of them 
having a common centre in the torcular Herophili, while the sinuses of 
the base are connected with it indirectly. The superior longitudinal 
sinus and the inferior petrosal sinuses also communicate with the 
external circulation by means of the emissary veins, and to some 
extent also through the veins of the diploe. Between the cerebral 
veins proper there is less inter-communication. Occlusion of these 
veins usually involves damage to cerebral tissue, but in the sinuses 
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the blood current may be arrested by compression or by a thrombus 
without serious symptoms, provided the occlusion be not extensive, or 
the cerebral veins be not at the same time involved in the morbid 
process. 

To mention only two of the numerous illustrations of this fact in 
the human subject : Dr. Hershey^' reports the case of a girl aged 
eight years, who received a severe blow upon the vertex from the fall 
of a large stick, which produced a triangular depression of bone into 
the superior longitudinal sinus at about the middle of the sagittal 
suture. Several attempts to raise the depressed firagment were fol- 
lowed by such alarming hemorrhages that to save the child's life the 
fragment was pressed back again into the sinus, and the case was left 
to nature. The child was nearly exsanguine, but made a rapid 
recovery, presented afterward no cerebral symptoms, and was in good 
health at the time of the report, more than a year afterward, although 
the depression in the skull still remained. Dr. C. E. Isaacs** reports 
a case in which at the autopsy the superior longitudinal sinus was 
found to be obliterated for three and a half inches by the pressure of 
an encephaloid tumor, without any cerebral disturbance during life 
that could be attributed to this cause. No morbid changes were found 
in the cerebrum, and it was evident that the interruption of circulation 
through this important sinus had been compensated by the veins of 
the surface discharging their blood by anastomosing branches into the 
lateral sinuses, the petrosal sinuses, or the other sinuses at the base of 
the cranium. 

In this connection the recent experiments of Ferrari** to ascertain 
the results of occluding the cerebral sinuses in the dog are so important 
as to deserve more than a passing mention, and I accordingly give 
below a brief abstract of them. Ferrari modestly disclaims the inten- 
tion of applying these results directly to the human subject, but there 
seems to be no good reason why his general conclusions should not be 
applicable to man as well as to the dog. The anatomical relations of 
the sinuses are the same in both, with a few unimportant exceptions. 
Thus, in the dog the inferior petrosal sinus empties into the occipital 
sinus instead of into the lateral sinus or the jugular vein, as in man, 
and the lateral sinus on each side empties into the posterior facial 
vein, a branch of the external jugular, instead of into the jugular vein 
as in man. The cavernous sinus also communicates with the facial 
vein by means of an important vein called the inferior cerebral, which 
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empties into it below the entrance of the lateral sinus. Injections of 
the posterior facial vein just below the entrance of the lateral sinus 
penetrate the latter and a greater or smaller part of the superior longi- 
tudinal sinus, while if the injection be made below the entrance of the 
posterior cerebral vein the fluid passes also into the cavernous sinuses 
and the sinuses of the base. The cavernous sinuses can be injected 
also through the ophthalmic vein. 

The material used for injection was a mixture of wax and oil, fluid 
at a temperature slightly above that of the body, but solidifying on 
cooling to that point. 

Experiments were made on eight dogs. Five of them died from a 
single injection of the posterior facial vein, either immediately or 
within a period of seven days. 

First Dog. — Death in six hours. Complete injection of lateral sinuses, 
superior longitudinal sinus for about four centimetres, the straight sinus, the 
left cavernous and left inferior petrosal sinuses. Through the latter the injec- 
tion had passed into the occipital plexus toward the medulla oblongata. 

Second Dog. — Death immediate. Complete injection of both lateral sinuses 
and the inferior petrosal sinuses. 

Third Dog. — Death in an hour. Complete injection of all the sinuses, with 
extension into the larger cerebral veins. 

Fourth Dog. — Injection of posterior facial vein just below entrance of lateral 
sinus. Operation well borne. Shortly afterward the dog took food and drink. 
No sensory or motor symptoms. Fever on following day, and death that 
night. Both lateral sinuses were completely filled, and partly also the superior 
longitudinal sinus. Other sinuses free, and containing fluid blood. Several 
wax emboli in the pulmonary artery. 

Fifth Dog. — Injection in same situation. After operation the dog ran about 
actively, but had marked dyspnoea. Pulse weak and irregular. Temperature 
normal until fifth day, when there was slight fever. Death on seventh day. 
Wotmd septic. Both lateral sinuses and posterior third of superior longi- 
tudinal sinus occluded. Other sinuses free, and containing fluid blood. Large 
retorsternal abscess in thorax, with marked embolisms in pulmonary artery. 

With the last three dogs the experiment was varied by using a 
smaller injection, and by repeating it with wax of a different color, so 
that the results of the different injections could be distinguished at 
the autopsy. 

Sixth Dog. — Uncolored wax injected into left posterior facial vein. Opera- 
tion well borne. No cerebral or other symptoms. Wound healed after a few 
days. The animal remained well for twenty days ; then the right posterior 
facial vein was injected with red wax. No symptom of any kind until five 
days later, when it was noticed that the dog refused food and drink. Exami- 
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nation of the mouth showed numerous painful ulcers on lips, gums, and edges 
of tongue. Eight days later the ophthalmic vein was injected at the upper 
border of the orbit with black wax. Death almost immediate. The first injec- 
tion was found to have occluded completely both lateral sinuses, and about 
four centimetres of the superior longitudinal sinus. The second injection had 
filled, more or less, all the basal sinuses. The left cavernous sinus had 
remained partly free. The right cavernous sinus, both inferior petrosal 
sinuses, and the right ophthalmic vein were completely injected. The third 
injection had completely filled the left ophthalmic vein and the corresponding 
cavernous sinus, and had passed by a small anastomotic branch from the 
ophthalmic vein into the superior longitudinal sinus, where it had occluded 
all the portion unoccupied by the first injection. Several cerebral veins 
emptying into this sinus were injected to the extent of from two to three 
centimetres. 

The results in the last two experiments with successive small injec- 
tions, were similar to those in the one just reported. In the last 
experiment the first and second injections plugged both lateral sinuses, 
the torcular Herophili with the adjacent part of the superior longi- 
tudinal sinus, both cavernous sinuses, and both inferior petrosal sinuses. 
The only channels left for the escape of venous blood from the cranial 
cavity were, therefore, the ophthalmic veins and the vertebral veins, 
and yet with this extensive occlusion the dog lived for twenty days 
without noticeable motor or sensory disturbances, and died only from 
a third injection into the ophthalmic vein. 

From these experiments Ferrari concludes that, at least in the dog, 
occlusion of a sinus of the dura mater produces no serious interference 
with the cerebral circulation, nor any marked anatomical changes in 
the adjacent cerebral districts, and that even a large part of the sinus 
system may be occluded without the cerebral functions being impaired ; 
but that closure of all the channels discharging blood from the cranial 
cavity destroys life rapidly, usually after the occurrence of epileptic 
attacks. 

If the relation of the sinuses to the cerebral venous circulation be 
essentially the same in the dog and in the human subject — and there is 
every reason to suppose that it is — these experiments appear to throw 
grave doubt on reported cases in which fatal cerebral lesions have been 
assumed to depend upon a comparatively limited obstruction of the 
sinuses. It is to be noted, however, that in most of Ferrari's experi- 
ments little or no damage was done to the cerebral veins, and that, 
except at the points occupied by the wax plugs, the venous channels 
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everywhere contained fluid blood. No thrombi were formed in con- 
nection with the plugs, a. fact that appears to confirm Freund's observa- 
tion that blood does not coagulate upon non>adhesive surfaces. In this 
respect the conditions were radically different from those which obtain 
in clinical cases of thrombosis of the cranial sinuses in the human 
subject. Here a thrombus once formed tends to propagate itself per 
contiguitatem in the manner Virchow has so well described. Starting 
usually in one of the sinuses, it is prolonged into the cerebral veins, 
and it is to this extension that the fatal lesions, such as hemorrhages, 
softening, and serous effusions, are commonly due. Occasionally the 
thrombotic process begins in the cerebral veins, and is either confined 
to this situation or extends to the sinuses secondarily. Thus Dr. 
Meigs'' reports an interesting case in which extensive plugging of the 
cerebral veins was found at the autopsy without thrombi in the sinuses, 
and two similar cases are reported by Lidell.^' In his lectures on the 
diagnosis of diseases of the brain, Dr. Gowers'® expresses the opinion 
that thrombosis limited to the cerebral veins is much more frequent 
than is commonly supposed. Infantile hemiplegia, which is generally 
ushered in with convulsions, and is so often followed in after-life by 
epileptic attacks of a Jacksonian type, he regards as due in most cases 
to thrombosis of one or more cortical veins. In rapidly fatal cases 
the superior longitudinal sinus and the veins emptying into it are usually 
occupied by thrombi, the result of extension from the primary cortical 
focus during the final period ; but in cases which survive the immediate 
attack and die in later life the lesion found is a shrunken and indurated 
area in the cortex, but no cavitv such as we find when there has been 
an arterial embolism. 

If we except the few instances in which the thrombus is the result 
of pressure by a tumor, or of direct traumatism, cases of intra-cranial 
venous thrombosis may be divided into two classes, presenting marked 
differences in their etiology and symptomatology. 

In the first group the cerebral thrombosis is secondary to a throm- 
botic process starting outside of the intra-cranial circulation and 
extending to the latter either by the propagation of a phlebitis or by 
direct prolongation of the thrombus per contiguitatem. These external 
foci are usually produced by caries of the petrous portion of the tem- 
poral bone in connection with otitis media, or by caries of any part of 
the cranium from any cause ; by lesions of the scalp, inflammatory or 
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septic (wounds, sores, eczema), propagated through the emissary 
veins ; by carbuncular and erysipelatous inflammations of the face on 
such parts of it ajs communicate with the ophthalmic vein ; by puru- 
lent inflammations of the deep muscles of the neck, producing a phle- 
bitis that extends into the lateral sinus ; and by disease of the ethmoid 
and sphenoid cells.^' According to present statistics, this group com- 
prises a majority of the cases, and their pathology is fairly clear. 

The second group comprises a somewhat smaller number of cases 
in which the thrombosis appears to be primary, occurring without an 
antecedent phlebitis or local inflammation, but generally in connection 
with a debilitating illness. These are the so-called '^ marantic throm- 
boses/' The term is objectionable, because in some of the cases clas- 
sified in this ^' non-inflammatory ' ' group the previous illness has been 
too slight to be called a wasting disease. All of these cases are char- 
acterized by more or less serious blood-changes and by enfeebled 
heart action, but this combination is too frequent an occurrence to 
warrant such a generic term for so rare a lesion as cerebral venous 
thrombosis. Still, this classification is in common use, and may be 
retained provisionally for its convenience. 

Within the cranial cavity marantic thrombosis occurs by preference 
in the superior longitudinal sinus and the cortical veins which empty 
into it. It is found most frequently in infants exhausted by diarrhoea 
with symptoms resembling those of spurious hydrocephalus ; also in 
the last stages of phthisis, after profuse hemorrhages, in senile maras- 
mus, and in chronic cachexia of any kind. These cases have been 
described fully by numerous writers, and need not detain us ; but I 
desire to call attention to a fact not so well recognized, viz., that ** non- 
inflammatory ** venous thrombosis may occur within the cranial cavity, 
as elsewhere in the body, without preceding conditions that strictly 
cannot be called ^'marantic,'' except in the most elastic signification 
of this term. I refer to the occurrence of this accident in ansemic 
adults, particularly chlorotic girls. So many instances of this kind 
have been reported within the past few years, all of them ansemic 
women, and most of them in early adult life, that I have made a 
special group of them, chiefly for the purpose of calling attention to 
the danger of this Occident in connection with chlorosis. 

The following case occurred under my own observation during the 
past year : 
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Minnie H., aged twenty-five years; Swede; lady's maid. Admitted to St. 
Luke's Hospital, New York, October 26, 1888. For the past year she has 
been ansemic, and has suffered from menstrual irregularities and cardiac pal-, 
pltatiouy but otherwise her health has been fairly good, and she has been able 
to attend to her duties as lady's maid. Five days before admission, while at 
dinner, she was seized suddenly with giddiness and faintness, and was obliged 
to go to bed. Since then she has had constant severe pains in the head, 
shooting into the back of the neck and shoulders, with occasional vomiting. 
On admission patient is markedly chlorotic ; the facial expression is pecu- 
liarly dull and stupid. She is disinclined to conversation, but answers ques- 
tions intelligently. Pulse and temperature normal. Urine free from albumin 
and sugar, and microscopically negative. Her only complaint is of severe 
frontal headache, and paiu in upper dorsal spine. Both pupils react to light 
and accommodation, but the left is dilated. No paralysis of limbs, face, or 
tongue. Vomiting continues. 

For the next five days the symptoms remained unchanged, except that on 
the 28th instant, partial deafness was noticed in the left ear, with some photo- 
phobia. On the 29th the tongue deviated to the right side ; less headache ; 
complaint is made only when questioned. On the Slst blindness in right eye. 
Nov. 2. Incontinence of urine. Both pupils dilated, left more than right. 
Nov. 8. Pulse irregular. From this time until her death there was moderate 
fever, ranging from 99° to 102°. Nov. 4. Less headache, but increasing dul- 
ness. Blindness in both eyes. Nov. 5. Ophthalmoscopic examination by 
Dp. C. S. Bull showed choked disk in both eyes; exudation, hemorrhages into 
disk and retina, all more marked in left eye. Nov. 8. Paresis of left side of 
body. Nov. 10. Right pupil dilated, left normal. Nov. 12. Patient uses limbs 
on both sides equally well. Conjunctivitis of left eye. Much quieter. Nov. 
15. Ulceration of lett cornea. Nov. 20. Paresis of left side as compared with 
right. Ptosis and slight divergence of left eye. Weakness of lower facial 
muscles on right side. Left leg swollen. Death, Nov. 22d, in coma, thirty- 
two days afler first symptoms. 

Autopsy by Dr. J. S. Thacher, pathologist to the hospital. 

Brain. — In the superior longitudinal sinus is a firm thrombus extending 
the entire length of the vessel, moderately adherent to the vessel wall, con- 
taining pale nodules, of which one is semifluid. In the left lateral sinus is a 
moderately firm thrombus ; in the right lateral sinus an ordinary post-mortem 
clot. Several of the larger veins of the pia mater over the convexity con- 
tain firm white thrombi, and have beside them a very little purulent infil- 
tration. A horizontal section through the middle of the pons shows in the 
region of the pyramidal tract on the left side a pale patch of the size of a small 
pea; there is none on the right. Cuts just above and below this show the 
ordinary appearances of the pyramidal tracts on both sides. The optic 
thalami and lenticular nuclei show rather more pale mottling than usual. 

Lungs, — ^The left lung contains a few small patches of hemorrhagic infarc- 
tion. Most of the veins contain clots, which are, for the most part, granular 
and friable, and are not distinctly adherent to the vessel walls. In the right 
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lung a little pneumonic consolidation at tbe back part of the upper and lower 
lobes. Otherwise like )eit lung. Other organs normal. 

The left leg and thigh were larger than the right, pitting on pressure over 
the tibia. The upper part of the left femoral vein was examined, and con- 
tained a clot which appeared to have been formed post-mortem. The iliac 
veins were normal. 

No diagnosis was made during life. Thrombosis of the cerebral 
sinuses was not suspected at any time, although the occurrence of 
swelling of the left lower limb shortly before death certainly pointed 
to thrombus in that locality, and should have explained to us the real 
nature of the cerebral symptoms. The clot found in the iliac vein, 
although apparently of post-mortem origin, was probably formed 
during life. This complication is specially interesting, as similar 
cases are reported by others. 

Dr. Andrew^ reports the following case : 

Eliza S., aged twenty years, admitted to St. Bartholomew's Hospital March 
29, 1865. Had been ansemic for the past year. On admission she complained 
of headache, which had gradually become more intense, so that on the night 
of April 2d she was kept awake by it. Next day she vomited several times, 
and became delirious that night. On the 5th she became insensible and 
comatose, and died on the following day, eight days after admission. 

The autopsy showed firm yellow thrombi in the veins of the choroid plexus 
and velum interpositum, and in the venffi Galeni, extending into the straight 
sinus and lateral sinuses. Both lateral ventricles were filled with a blood- 
stained fluid ; in the right is a long, thin dark clot laid upon the surface of 
the corpus striatum and optic thalamus. Septum lucidum entire, but soft. 
Optic thalami greatly softened, and filled with numerous firm dark clots. 
Minute hemorrhages in left corpus striatum. Cerebral arteries healthy. No 
tubercle in any organ. Several branches of the pulmonary artery were 
obstructed by old clots, some of which were breaking down in their centres. 

Dr. W. S. Church'* reports the case of a young woman, who had been 
admitted to St. Bartholomew's Hospital for amenorrhcea and anasmla. A 
few days after admission she complained of intense headache, and appeared 
dull and drowsy, but answered questions rationally ; she then became ram- 
bling and somewhat excited in manner, and passed gradually into a state of 
coma, in which she died. After death the venae Galeni and the straight and 
lateral sinuses were found occupied by ante-mortem clots. Both optic thalami 
were broken down by hemorrhage into their substance, and there was a small 
mass of extra vasated blood in the posterior portion of the left hemisphere. 

A third case is reported by Dr. H. W. Tuckwell." The patient, a girl, 
aged sixteen years, a month before her admission to St. Bartholomew's Hos- 
pital, had given up her work on account of weakness, shortness of breath on 
exertion, and palpitation. For two weeks she had suffered from headache. 
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Oq admission, well-marked chlorosis. Expression dull and heavy. Com* 
plains of severe pain over the eyes. No paralysis. For the next three days 
increasing apathy, severe headache, and slowly increasing paralysis of right 
arm. Coma and death on the third day after admission. 

At the autopsy firm pale clots were found in the superior longitudinal sinus 
and lateral sinuses. Extravasation of blood into right middle cerebral fossa. 
Softening of middle and posterior lobes, also of surface of optic thalami and 
corpora striata. No disease of cranial bones, and no evidence of inflamma- 
tion either within or around the sinuses. Cerebral arteries healthy. 

Dr. Isambard Owen'' reports another case occurring in a girl aged sixteen 
years, who for some time had been ansemic, but otherwise had enjoyed good 
health until a few days before her admission to St. George*s Hospital. On 
admission she was anemic to an extreme degree, delirious, and complained 
of severe pain about the right mastoid process, shooting downward and 
upward. On the sixth day, severe pain in the temporo-maxillary articulations, 
almost preventing opening of the mouth. The delirium continued for six 
days, then drowsiness set in, and death occurred with coma on the thirteenth 
day. On the third and sixth days the left pupil was larger than the right ; 
on the eleventh the condition was reversed. On other days no inequality. 

The autopsy showed fibrinous clots in the left common iliac vein and its 
continuation as far as the knee, and in the right copimon iliac. Several of 
the cerebral sinuses were filled with pale clots ; that in the superior longitu- 
dinal sinus was very large, and was already breaking down into a purulent 
fluid. The right temporo-sphenoidal lobe was bound by lymph to the dura 
mater, and the meningeal veins in this region were filled with bufl'-colored 
coagula. Brain-substance softened to a considerable depth, as if from puru- 
lent infiltration, and spotted with red puncta. No abscess or disease of 
cranial bones. Th» case was regarded as one of spontaneous thrombosis 
occurring simultaneously in the iliac veins and cerebral sinuses ; in the latter 
situation setting up phlebitis in the temporo-sphenoidal region, and, as a 
late result, cerebritis. 

Dr. Samuel Wilkes,** in his Lectures on Diseases of the Nervous System^ reports 
the case of an antemic lady, under middle age, who for a week before he saw 
her had suflered from constant headache, with paroxysms of great severity, 
but without febrile symptoms. On the following day vomiting occurred, fol- 
lowed the next day by some weakness in right arm and leg, " hut this passed 
offr For the next two days continued headache, no fever. Intellect intact. 
She was seen by several of the most distinguished physicians in London, who 
agreed that there was no evidence of any organic affection of the brain. On 
the following day severe vomiting and semi-coma. Death next day, preceded 
by rigidity of limbs and convulsive twitchings, about twelve days after begin- 
ning of illness. 

The cuUopsy showed complete occlusion of the superior longitudinal sinus 
by mn adherent thrombus, which was in some places softened in the centre. 
The lateral sinuses were filled with fibrin as far as the jugular vein. Vessels 
of the pia mater everywhere filled with coagula, and felt like so many worms 
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under the finger. No disease of the cranial hones, and no signs of coagula- 
tion in any of the other vessels of the hody. 

Another case of unusual interest, as the patient recovered from the 
attack, is reported by Dr. Bristowe :^ 

The patient was a governess, nineteen years of age, who had been growing 
ansemic for the past year. On the day of admission to the hospital she had 
been attacked with fits, seven of which had occurred in rapid succession. On 
admission she was insensiblei and soon had six more convulsions, epileptiform 
in character, although the tongue was not bitten, and there was no involun- 
tary discharge of urine. No paralyses. During the next twelve days there 
was no recurrence of the fits, but she was drowsy, complained much of head- 
ache, and vomited frequently. Two days later severe pain about the right ear, 
with tenderness and swelling in the position of the right internal jugular 
vein. These symptoms lasted a few days and then subsided. A few days 
later the same symptoms developed on the left side and ran the same course. 
Up to this time the diagnosis had remained in doubt, but the occurrence 
shortly afterward of undoubted phlebitis in the right lower extremity, as indi- 
cated by pain and tenderness in the course of Hunter's canal with swelling 
of the leg below the knee, and a febrile rise of temperature, made it probable 
that all of these attacks had been produced by a thrombotic process occurring 
at different parts of the venous system. The patient subsequently made a 
good recovery. 

The same writer also reports a case of thrombosis of the central sinuses and 
veins in an anaemic girl, who died after an illness of twenty- three days. 

At the autopsy the venae Graleni, left lateral sinus, straight sinus, torcular 
Herophili, and numerous meningeal veins, together with the left internal 
jugular, were found occluded by firm ante-mortem thrombi. 

Still another case is reported by Douglass Powell :^ The patient, a delicate 
anaemic girl, aged twenty years, had been in fair health until her present ill- 
ness, which began with an attack of vomiting a few days before her admis- 
sion to the hospital. Two days afterward this symptom became more distress- 
ing, and was accompanied by severe headache. After three days both of 
these symptoms were relieved, so that she was able to get out of bed. On 
the following day she was paler than usual, had a vacant look with partially 
closed eyes, and her mouth was drawn to one side. She became unconscious, 
with loss of power in left arm and leg. On admission she was unconscious ; 
the eyes directed downward, the right somewhat inward, and the movements 
of the eyeballs independent of each other. Pupils somewhat contracted, but 
equal. Temperature 100®. Death on day of admission. 

Autopsy. — Firm ante-mortem thrombi in superior longitudinal sinus, in 
right lateral sinus, and in the venae Galeni. Firm particolored clot, dark for 
the most part, in straight sinus, but lighter where it projected into the tribu- 
tary vessels. All other sinuses normal. Arteries healthy. Minute multiple 
hemorrhages in right centrum ovale majus. Bight corpus striatum and optic 
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thalamus were in a state of red sofleoing. Coagulum in right lateral yen- 
tricle, due to capillary oozing from choroid plexus. Left centrum ovale 
contained a few minute hemorrhages. 

A similar case is reported by Bollinger.^ 

In a case published by Dr. Crisp,^ although no mention is made of 
the attack having been preceded by anaemia, the age and sex of the 
patient, as well as the character of the symptoms, make it highly 
probable that the etiology was the same as in the other cases here 
reported. 

The patient was a girl, aged sixteen, who had enjoyed good health, and no 
cause could be assigned for her illness, which lasted fourteen days. It began 
with pain in the head, confusion of intellect, and vomiting. At the end of a 
week the right side was paralyzed, and the mouth was drawn to the left; loss 
of speech and of power to protrude tongue, also inability to pass water. Pain 
in head, especially of left; temporo-occipital and post-aural regions, extending 
down the neck, and aggravated to an extreme degree on motion. Frequent 
screaming and moaning ; the left hand was frequently applied to side of head 
and neck. Pulse never above 80. Normal heat of skin, pupils natural. 
At the autopsy the thoracic and abdominal viscera were apparently normal. 
Two clots coated with fibrin, about the size of a walnut, in the right auricle. 
The superior longitudinal sinus was filled with coagulated blood interspersed 
with portions of fibrin closely adherent to wall of sinus. Thrombosis also of 
the superior cerebral and cerebellar veins. Arachnoid opaque over its upper 
and lateral portions on both sides. 

Her sister, who generally enjoyed good health, had been attacked eighteen 
months previously, while lying in bed, with sudden plugging of the brachial 
artery, followed by acute pain and dry gangrene of hand and fingers, neces- 
sitating amputation of the limb. On her return to London, cerebral disturb- 
ance occurred, with paralysis of one side, probably from a state of vessels 
similar to that described in her sister's case. 

The diagnosis of thrombosis of the cerebral sinuses and veins is dif- 
ficult, and can rarely be made with certainty ; indeed, the reported 
cases of correct diagnosis during life can almost be counted on one's 
fingers. In the great majority of instances the lesion has not been 
even suspected. This is due, however, partly to neglect of the diag- 
nostic means at oar command, as well as to the inherent difficulties of 
the subj^t. 

More or less extensive thrombosis of the sinuses is found occasion- 
ally after death, without marked cerebral symptoms during life. These 
are probably cases in which the cerebral veins are not involved in the 
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thrombotic process, the lesion being merely an accidental and harmless 
complication of the final period of some other affection. When symp- 
toms are present they are usually of the most diverse character, vary- 
ing with the site and extent of the thrombotic process, as well as with 
the nature and situation of the secondary lesions in the cerebral tissue, 
such as congestion, hemorrhages, softening, subarachnoid, and ven- 
tricular effusions. In the phlebitic form, moreover, it is generally 
impossible to distinguish the results of occlusion of the venous channels 
from the symptoms that belong to the inflammatory and septic changes 
in the brain. 

Much importance has been attached, particularly by German writers, 
to the diagnostic value of distention of external veins collateral to the 
intra-cranial circulation. Thus, in thrombosis of the superior longi- 
tudinal sinus, epistaxis may occur from engorgement of the nasal veins, 
or the superficial branches of the temporal vein may be overfilled 
through the emissary veins, or cyanosis may be observed in parts of 
the face supplied by the anterior facial veins. The same symptoms 
may be produced also by bilateral occlusion of the lateral sinuses, since 
the latter receive the blood of the superior longitudinal sinus. Lateral 
sinus thrombosis may also give rise to oedema over the mastoid region 
through a small vein which pierces the mastoid process, or a clot may 
extend from the lateral sinus into the internal jugular vein, and pro- 
duce pain and swelling in this region. Unilateral thrombosis of this 
sinus may also produce unequal distention of the external jugular 
veins ; the internal jugular on the affected side, receiving no blood 
from the sinus, admits more freely than usual the blood from the 
external vein, which is consequently less prominent than the corre- 
sponding vein on the opposite side. Obstruction of the cavernous sinus, 
into which the ophthalmic vein empties, may give rise to venous 
hyperaemia of the fundus oculi, oedema of the eyelids and conjunctiva, 
exophthalmos, and distention of the frontal vein ; and, especially when 
associated with a periphlebitic process, may excite irritative and para- 
lytic symptoms in the third, fourth, the ophthalmic divisions of the 
fifth, and the sixth cranial nerves, which before entering the sphenoidal 
fissure are placed together at this sinus, and are separated from it 
merely by its lining membrane. 

These physical signs have a certain corroborative value, but, 
unfortunately, they are absent in most cases, as might be expected 
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from the free intercommunication of the sinuses, and even when present 
often admit of other interpretations. Epistaxis is too common a symp- 
tom in other affections to have much significance in this connection ; 
distended veins running from the arch of the skull to the zygoma are 
frequently seen on infants in good health, while in adults the presence 
of hair and the thickness of the scalp usually make it impossible to 
appreciate this sign. Mastoid oedema occurs in middle-ear inflamma- 
tions, which, although a common cause of sinus thrombosis, are asso- 
ciated with it only rarely. The ophthalmic symptoms, and those due 
to irritation or compression of the cranial nerves running in the wall 
of the cavernous sinus, may be produced also by orbital or intra-cranial 
tumors, abscesses, and other lesions. Still, these indications of back- 
ward pressure from the intra-cranial venous circulation, ambiguous as 
they are, sometimes throw a strong light on the nature of the attack, 
and should be looked for in all doubtful cases. Pain and swelling in 
the region of the internal jugular vein, or the palpation of a thrombus 
in this vein, is evidence of the highest value in connection with other 
symptoms, and the same may be said of the occurrence of thrombosis 
in other external parts of the body. 

Lebert (loc, cit.) has called attention to a peculiar mobility of symp- 
toms in some of these cases, that contrasts strikingly with the com- 
paratively steady progress of most acute cerebral affections. Thus, 
when the attack is prolonged over one or more weeks it is often noticed 
that the cerebral symptoms undergo, from time to time, strange alter- 
nations of improvement and aggravation ; that the pupils dilate or 
contract, together or singly, without respect to ordinary rules ; while 
the paretic or paralytic states observed one day disappear on the next, 
perhaps to reappear at a later period. In my own case, this oscillation 
of symptoms was very noticeable, and it is mentioned in other reported 
cases ; but no great stress can be laid on this point. More or less 
marked changes in the symptoms are found in many cerebral affections, 
particularly in cerebral tumors and in simple basilar meningitis; indeed, 
the course of the latter affection is strikingly similar in some instances 
to that of sinus thrombosis. Still, this fluctuation of symptoms is rarely 
so pronounced, or involves so many areas of the brain, as in sinus 
thrombosis, and for this reason has a certain value in directing atten- 
tion to the possibility of this accident. When the symptoms run a 
more rapid course, especially in the inflammatory variety, this sign is, 
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for obvious reasons, either absent or so little marked as to have no 
diagnostic importance. 

The marantic form, with which we are more immediately concerned, 
is met with most frequently in infancy and in adult life — more rarely 
at intervening ages. In infancy it occurs in connection, as a rule, 
with an exhausting diarrhoea or other prostrating illness, and then 
the symptoms resemble those of so-called spurious hydrocephalus. 
The child is drowsy or comatose; the greater fontanelle may be 
depressed, and the cranial bones imbricated. These conditions, how- 
ever, may be due, also, to simple anaemia of the brain. The differ- 
entiating symptoms are more or less pronounced motor disturbances, 
such as convulsions, rigidity of the neck, nystagmus, strabismus, 
ptosis, and paralysis of the limbs and face. Irritative and paretic 
symptoms occur, also, in connection with merely anaemic states of the 
brain, but they are rare in the hydrencephaloid of infants; and when 
varied forms of paralysis or convulsions are present in such cases, 
especially if associated with dilatation of external veins, the diagnosis 
of thrombosis may be made with a reasonable degree of certainty. In 
the later stages, as Gerhardt (I. c) has pointed out, a change in the 
greater fontanelle from depression to a marked prominence is some- 
times a valuable sign as indicating secondary changes in the brain, 
such as hemorrhages or hydrocephalus from venous stasis. It must 
be admitted, however, that the complex of symptoms is rarely so com- 
plete as to warrant a positive diagnosis. 

But in early childhood, as in adult life, non-inflammatory thrombosis 
of the sinuses and veins may occur without any marked preceding 
illness, or even without any assignable cause. The symptoms are con- 
vulsive attacks, which may prove rapidly fatal ; or, if the child recover, 
there often remains permanent weakness with frequently recurrent 
spasms of the affected limbs. According to Gowers, these cases are 
not infrequent, and ^' constitute the majority of cases of sudden cere- 
bral disease in childhood.'' The strict accuracy of this statement 
seems to me very doubtful. 

In adult life, also, we meet with two classes of cases of non-inflam- 
matory thrombosis of the sinuses and veins: one in which the lesion 
is merely the final act of a prolonged exhausting illness, such as 
phthisis, typhoid fever, profound malarial cachexia or senile marasmus, 
while in the other it occurs in persons who are in the enjoyment of 
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fair health, as in the group of chlorotic cases here reported. In the 
latter class the onset of symptoms is usually quite sudden, beginning 
with an attack of giddiness or faintness, or headache and vomiting, or 
with one or more epileptiform convulsions. Headache is gener^illj a 
prominent and persistent symptom, but in the protracted cases gradu- 
ally disappears in the increasing torpor. The patient is dull, listless, 
disinclined to conversation ; the face pale, and the expression vacant, 
"strange," altogether unlike the apathy of febrile or infectious pro- 
cesses. I refer to this point particularly, because in my own case the 
combination of pallor and mental obtuseness without febrile symptoms 
struck me at once as entirely different from the facial aspect of any 
cerebral affection I had met with before. Active delirium is excep- 
tional ; usually, in the protracted cases the clouding of the mental 
functions continues for two, three, or four weeks, or longer, with 
alternations of improvement and depression, before the final period of 
coma. 

Fever is absent at the outset ; if present at all during the attack, it 
is due to later irritative changes in the brain, or to embolisms of the 
pulmonary artery, or to complicating thromboses in other parts of the 
body. In my own patient the temperature was normal for the first 
thirteen days ; from that time on there was slight fever, which was 
probably excited by the pulmonary lesions found at the autopsy. 

Paralytic symptoms of varying extent and degree are usually pres- 
ent during some part of the illness. Aside from the fact that these 
symptoms often show a mobilit;^ that is uncommon in most cerebral 
affections, there is nothing distinctive in their character. The diag- 
nosis in this class of cases, when possible at all, must be made from 
the association of anomalous cerebral symptoms with the anaemic state, 
from evidence in external veins of backward pressure from the intra- 
cranial venous circulation, and from the occurrence of thromboses in 
other parts of the body, particularly the internal jugular or the veins 
of the upper or lower limbs. 
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DISCUSSION. 



Dr. William Osler : I have here a couple of specimens which illustrate 
the conditions referred to by Dr. Ball. The smaller specimen is one of ex- 
tensive thrombosis of the lateral sinuses, and was removed from a man who 
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died of phlegmonous erysipelas of the left cheek. There were no special 
symptoms in that case. 

In the second specimen, the lesion was more eztensiye. It was from a case 
of consumption, and from the gradual onset of the cerebral symptoms I 
believe that they were due to basilar meningitis. The involvement of the 
cortical veins is exceptionally well shown. 

Dr. a. Jacobi : There are some lidditional or aiding causes in the pro- 
duction of thrombosis which I shall just enumerate, as they are important 
from a practical therapeutic point of view. One of the conditions which un- 
doubtedly facilitates the occurrence of thrombosis is a disproportion between 
the white and red blood-corpuscles. In these conditions of ansemia it is true 
that both the white and red corpuscles are diminished in number, but the 
first more so. Where, however, there is a relatively greater number of white 
corpuscles, although it may not amount to leucocytheemia, the slow movement 
of the white blood-corpuscles along the walls of the bloodvessels will be one 
of the causes why, in such conditions of anemia, thrombosis will take place. 

Another cause is undoubtedly the absence, or relative absence, of muscular 
tissue in a number of veins. This is one reason why ergot is absolutely un- 
reliable in any disease of the brain. 

A third cause in a number of these conditions is absence of the water of the 
blood. A thin blood will circulate better than a thick blood. In those dis- 
eases in which rapid anasmia occurs, if too little water be allowed, the occur- 
rence of thrombosis will be favored. There are a number of conditions which 
if an ample supply of water be allowed will not show the disturbances of cir- 
culation in which they frequently terminate. Cases of cholera are relieved 
by the injection of salt water. 

Another cause is undoubtedly weakness of the heart, to which we as thera- 
peutists have our attention directed all the time, and whose indications we 
obey too rarely. When in any exhaustive disease we allow the heart to 
become feeble, we must expect thrombosis with all its results. It is, therefore, 
a good therapeutic measure to stimulate and strengthen the (leart in almost 
every — or rather, in every disease that will last long, or that has a tendency 
to terminate in exhaustion. I believe that we make too little use of heart 
stimulants in the beginning of disease. We generally wait until so-called 
heart failure sets in, and then our heaviest ammunition is good for nothing. 

These four causes ought to be considered in the discussion of thrombosis. 
Some of them, I firmly believe, are of great importance in connection with 
therapeutics. 

Dr. William H. Welch : Dr. Ball, in his excellent and exhaustive paper, 
has dwelt upon the structure of thrombi and the conditions of their formation. 
In addition to the part played by alterations in the vessel wall and by dis- 
turbances of the circulation in the causation of thrombi, he has alluded to 
one factor less known but which probably is of considerable importance. 
This is the r6le played by various forms of blood intoxication in the produc- 
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tion of thrombi, particularly of marantic thrombi occurring in infectious 
diseases. The views of Kohler, based on experiments concerning the action 
of the fibrin ferment injected into the circulating blood, have been confirmed 
and extended by the later experiments of Hanau, Woolridge, and Silber- 
mann. 

I recall a case in which I found, at the post-mortem examination of a woman 
dying after childbirth, the most extensive thrombosis which has come to my 
notice. Marantic thrombi were found in the femoral and iliac veins on both 
sides, in the inferior vena cava, in branches of the pulmonary artery, and in 
the cerebral sinuses. In such a case as this it seems to me more probable 
that the thrombosis is referable to some kind of blood intoxication analogous 
to that caused by fibrin ferment, than that it results from changes in the vas- 
cular walls, or stagnation of the blood current, which, as is well known, may 
be present in extreme degree without thrombosis. 

Every pathological anatomist is familiar with the frequency with which so- 
called marantic thrombi are found in the cerebral sinuses, particularly in the 
superior longitudinal sinus, without any corresponding symptoms having 
been observed during life. It is, doubtless, as Dr. Ball has said, when the 
thrombi extend into the cerebral veins that the fiinctions of the brain are 
most likely to be disturbed. 
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The object of this paper is to present the subject of effusion of 
chyle, chyle-like and fatty fluids into the serous cavities. It will be 
limited to the consideration of the effusion of such fluids into the 
cavities of the pleurae, peritoneum, and tunica vaginalis. 

Traumatic injuries of the absorbent vessels seem to have been a 
subject peculiarly attractive to many of the older authors. Ruysch, 
as early as 1665, drew attention to wounds of the lymphatic vessels, 
and refers to a certain surgeon " who had, unfortunately, cut a 
lymphatic vessel in incising a venereal bubo not completely devel- 
oped, from which flowed daily a great quantity of lymph." Solingen, 
in 1693, reported two cases of '^ lymph fistulse situated at the head 
of the soleus muscle, one consequent upon a wound, the other pro- 
duced by contortion of the limb." Muys, in 1695, saw a young man 
who had been wounded in the left external malleolus, and from the 
wound " there flowed every day a vast quantity of water.'' Nuck, in 
1733, wrote of wounds of the lymphatic vessels. "Very often," he 
says, "in venesection performed on the arm, and especially when 
performed on the foot, the absorbent vessels are injured ; by careless- 
ness in regard to these vessels the lancet has proved fatal." Van 
Swieten, in 1764, recorded the observation that frequently most 
abundant discharges of lymph followed venesection ; and Haller, a 
few years later (1773), stated that he had known a " flux of lymph of 
such long continuance, and so difficult to arrest, that he could explain 
its existence only upon the supposition that a large vessel " had been 
severed in bloodletting. Mascagni and Assalini, in 1787, cited cases 
of lymphorrhagia following venesection ; the latter mentions the case 
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" of a boy, eleven years old, who lost five pints of lymph in three 
days from a slight wound located upon the internal part of the thigh/' 
Soemmerring (1796) and Monro also recorded observations of dis- 
charges of lymph following slight wounds ; and Schreger (1799) men- 
tions an instance of lymph fistula following bloodletting in the foot* 
Soemmerring remarks that the healing of wounds on the instep, near 
the ankles and knees, on the back of the hands, near the bend of the 
elbows, and near all joints, is impeded by the continual dripping of 
Ijrmph, and oiTers the explanation that, as the ^^ absorbents about the 
joints are protected only by very thin skin and very little fat," the 
swelling and inflammation which ensue prevent contraction and com- 
pression of the incised vessels. In 1817 Nasse recorded several 
instances of lymph fistulas caused by traumatic lesions of lymph 
vessels ; in some of the cases he analyzed the fluid discharged and 
proved it to be lymph.' Since then lymph fistulse from traumatism 
seem to have attracted but little attention, though quite a large 
number of cases of lymphorrhoea and lymphorrhagia, occurring in 
consequence of diseased conditions of some portion of the lymphatic 
system, have been carefully recorded*. 

Subsequent to the discovery of the chylifer® of the dog by Aselli ; 
of the lymphatics in the intestines of man by Gassendi ; of the recep- 
taculum and thoracic duct by Pecquet ; and of the lymphatic trunks 
of the extremities by Rudbeck, and about the time when the works of 
Ruysch, Meckel, Hewson, Mascagni, Gruikshank, and Hunter ap- 
peared, there were reported very many cases of chronic ulcers with 
fistulous openings, from which a fluid was discharged which the 
observers believed to be lymph. Even as late as 1859, Binet main- 
tained that neglected lesions of lymph vessels would give rise, "to 
ulcers of the most rebellious character," and suggests that ulcers of the 
lower extremities very frequently owe their origin " to alterations of 
the lymphatic vessels." Such ulcers may be recognized, says Binet, 
"by the abundance of the matter excreted, compared to the extent of 
the ulcer ; by the increase of the excreted fluid when gentle pressure 
is made from the extremity toward the lesion; by the exceptional 
difficulty in cicatrization, and by the nature of the excretion." 
During the same period — previous, however, to the publication of 

1 M. N61atoii has three times met with dilatation of Ijmph vessels at the fold of the 
elbow^ on a level with the cicatrices of bleeding. 
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the investigations of Mascagni^ Gruikshank, Hunter, and Hewson — 
there were also a number of cases of "milky discharges*' recorded. 
These were evidently cases of copious, and, perhaps, somewhat modi- 
fied, purulent secretions. The instance of " milky saliva " reported 
by Antonio Nuck,^ and the case of " milky discharge firom the cuta- 
neous surface of the abdomen" reported by Rommel,* are the most 
authentic of these curious cases. * Among these dubious cases may 
also be enumerated the case of Schurig,* of a milky discharge from a 
wound ; the case of fistulous communication with cold abscesses or 
deep-seated suppurating glands ;* from the uterus, by Dolseus ;* from 
the tunica vaginalis ;^ and from the mucous membrane of the nose, 
by Richter.^ 

Assalini relates (Binet) having seen, during many months, dis- 
charged from the neighborhood of the umbilicus, in two women 
recently delivered, a fluid which he believed to be of lymphatic 
nature. Both women succumbed to puerperal accidents. When 

^ "Practicus obBerved salivai evidently milky. For a woman, he says, nursing a 
child, again became pregnant, and therefore weaned the child. The right breast, from 
neglect, became like a large tumor, and on a certain night subsequently, while suffering 
much pain, she had an abundant discharge of milk from the mouth, with a correspond- 
ing decrease of the swelling in her breast. She swallowed the milk as it came into her 
mouth (without any inconvenience), which continued for four months." 

" But it may be asked, how came the decrease in the breast? In my judgment in no 
other way than this, that the masses of the blood were laden with chyle, the particles 
of which could not permeate the lactiferous tubules of the mammse on account of their 
collapsed condition, but formed a tumor in those nearest the mammary gland, especially 
since their arteries were filled and were not capable of removing any more. Indeed, 
the chylous and milky particles were abundantly distributed through the blood mass, 
and permeated the glandular structures, especially the salivary, which offered the 
least resistance. In the meantime, the blood, on account of its freer and quieter 
motion, propelled the chylous particles remaining in the breast toward the veins, and 
thus U) the heart; hence it followed the breast was emptied." Sialographia, etc.t 
Ductuum Aquosorum Anat. Lugduni Batavorum, 1695, p. 49. 

* "A woman who was nursing twins began to complain, a few days after the death of 
one of them, of a sense of dull pain and tension beneath the ribs of the right side of the 
abdomen and over the umbilicus. This feeling was succeeded by stretching, the 
stretching by itching, and the itching by an exudation of fluid from the skin, the color, 
taste, and consistence of which were identical with milk, and which yielded a true 
butter on agitation." Ephemerides GermanisB, decur ij., ann. viij. 

* Parthenolopia, Dresden or Leipsig, 1729. 

* Med. Essays and Obser., by a Society in Edinburgh, vol. 5, part 1, p. 328. 1747. 

* Epdem. Grerm., decur ij., ann. vj., obs. 76. 

^ Madras Quarterly Journ. Med. Sci., vol 1, p. 180. 
' Med. and Surg. Obser., Transl. Ed., 1744. 
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Assalini wrote (1787), the lymphatics were being studied, and it is 
probable that he accepted conclusions without verification, as did 
Soemmerring after him, who, perhaps, mistook various collections of 
pus for metastases of milk. Puzos,^ whose conception of the path- 
ology of puerperal diseases seems to have been limited to the supposed 
formation of depots of milk in various parts and tissues, reports sev- 
eral cases in which collections of milk were found in the abdominal 
cavity. In one instance he found a " gallon of coagulated milk," the 
patient having died of fever five days after delivery of a dead foetus. 

The view held by Puzos, and by others previous to his time, that 
milk was formed from the food of pregnant w^omen and passed com- 
mingled with the blood throughout the system, being determined, 
during gestation, to the uterus to nourish the foetus, and to the breast, 
after delivery, to nourish the infant, lead very naturally to the con- 
clusion that a superabundant supply or deficient consumption would 
eventuate in the formation of depots of milk in other localities. 

It is probable that the cases of Bossu, Martin, and Milleret (5, 6, 
and 7) belong to this class of reports ; nevertheless the case of *' par- 
ticular dropsy," first observed by Poncy in 1699, was undoubtedly a 
case of hydrops chylosus. The description of the morbid appear- 
ances presents so many conditions so closely analogous to those found 
in the case reported by Marshall Hughes in 1841 (12) that the 
apparent vague statements must be attributed to the imperfect knowl- 
edge of the reporter, rather than to his fancy. 

Frequency. — The reported cases of effusion of chyle and milk-like 
fluids into the pleural and peritoneal cavities, including the doubtful 
cases, do not exceed forty-three, and these reports cover a period 
beginning with Poncy 's case in 1699 and terminating with the recent 
report of the case of chylous cyst of the mesentery by Carson, of St. 
Louis — one hundred and ninety years. Their infrequency relegates 
them to the category of pathological curiosities. Nevertheless, 
twenty- three of the cases of eff'usion and collection of chyle and 
chyle-like fluids in the abdominal cavity have been observed during 
the present century ; fifteen of these cases since 1850, and thirteen 
during the last and present decades. The increasing frequency of 
occurrence is thus clearly shown. For whilst the more numerous 

1 M^moirea sur le lait ripander, on depots laiteux^ new edition, Paris, 1801, p. 141. 
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reports during these decades may, in some measure, be due to more 
accurate observation and careful study of morbid anatomy, yet it is 
not probable that such remarkable cases would have escaped the 
observation of intelligent physicians at any period since the time of 
Poncy, Morton, Monro, Scherb, Percival, and Sandifort. 

The increasing occurrence of the cases of effusion of milk-like and 
fatty fluids into serous cavities is more clearly shown by the numerous 
recent reports of cases of lymphocele by Manson, Lewis, and Sonsino, 
and in this country by Mastin, Sr. and Jr., and Guit^ras. Whether 
or not this fact is attributable to the more extended habitation and 
fruitful propagation of the intermediate host of the filaria sanguinis 
hominis now known to be constantly associated with, if not the cause 
of lymphuria and lymphocele, is a problem of great interest and 
graver import. 

Effusion into the Pleural Cavities, Chylo-thorax. 

There have been, including the doubtful cases, ten reports of cases 
of injury produced either by disease or accident, either of the thoracic 
duct or some of its larger affluent branches, in the thorax, sufficient 
to emit fluid in quantities incompatible with vigorous health, and cer- 
tainly endangering life, if not causing death. In five of these cases, 
the chyle poured directly from tlie duct, in one of which (Bassius) the 
aperture in the walls of the vessel was not suspected until discovered 
at the autopsy. In the cases of Hoffman, Guiffart, Bonet, and 
Quincke the rupture of the duct was the result of external violence. 
The case of the learned mathematician, reported by Hoffman, was 
probably a case of empyema, and the case of the Baron de Heinden, 
reported by Bonet, who was injured by a missile in the battle of 
Fionensis, is doubtful, though Bartholinus, to whom the details of the 
case were communicated, expressed the opinion that the thoracic duct 
was injured. In Curling's case, the lymph concretion which occupied 
the right pleural cavity was discovered in the body of a patient 
whose right lower extremity had been amputated at the hip-joint, ten 
months before his death, for malignant disease of the thigh. The 
concretion consisted of " softened and degenerated lymph.*' There 
was no evidence of malignant disease or '* secondary deposits in any 
of the organs." In the cases of Rokitansky and Ormerod (see IT 
and 19, tabulated statement) chyle was found in the pleural and peri- 
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toneal cavities, in the former the effusion was the result of obstructed 
heart circulation, and in the latter the result of the interruption of 
the blood current in the left subclavian vein. In both of the cases 
reported by Quincke (23 and 24) chylous fluid was found in the 
pleural and peritoneal cavities, though the post-mortem examination 
determines the cases as one of " effusion of chyle into the peritoneal 
cavity," and the other an '* effusion of chyle into the right pleural 
cavity." In both cases the anatomical lesions were clearly made out, 
in one the duct was lacerated within the thorax, and in the other, 
chyle retention was caused by inflammatory thickening of both folds 
of the mesentery. Some of the lacteals were completely, others par- 
tially occluded. The chyle vessels were injected exactly to the union 
of the intestines with the mesentery. The flow of chyle was im- 
peded, engorgement of the vessels ensued, and rupture occurred. 
But how explain the presence of chyle in the peritoneal cavity in 
Case 24 and in the pleural cavity in Case 23 ? In each instance the 
phenomenon is perhaps partially explicable upon the hypothesis that 
portions of the effused fluid traversed the lymph vessels of the dia- 
phragm. In the case of Pelletier, the chylo-thorax and chylous 
ascites were associated with a milky diarrhoea and the vomiting of a 
milky fluid. 

The cases in which fatty and oily fluids, other than chyle, have 
been found in the pleural cavities have not been included in 
this collection. A number of such cases have been reported by 
Herard, Baccelli, Gueneau de Mussy, Quincke, Debove, and others. 
Quincke characterizes such fluids as effusions of chyle, Gueneau de 
Mussy as altered pus, and Debove as chyliform fluids, but specific 
effusions distinct from serous, purulent, or sero-fibrinous exudations. 
The clinical histories and morbid appearances associate such causes 
with tuberculosis and cancer, and determine the inflammatory nature 
of the exudate. In none of these cases has there been discovered any 
solution of the continuity of chyle or lymph vessels. 

With the exception of the cases of llokitansky, Ormerod, and one 
of Quincke, all the cases of effusion, of chyle into the pleural cavities 
belong to a class of casualties which do not admit of any generaliza- 
tion, and are only instructive in suggesting the occurrence of an im- 
probable contingency, which may happen under circumstances very 
various. 

6 
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The diagnosis of chylo-thorax cannot be made except by eyacua- 
tion and examination of the fluid. In Quincke's case of injury by 
crushing of the chest wall, the effusion was not suspected until discov- 
ered by aspiration of the fluid. The prominent symptoms in such 
cases are dyspnoea, and the accumulation of fluid in one or both 
cavities. In a single instance chyle was discharged drop by drop 
through a puncture in the chest wall. The prognosis is unfavorable 
and the treatment expectant. 

Effusion of Chyle-like or Milky Fluid into the Cavity of 
TUB Tunica Vaginalis Testis: Galactocele, Chylous Hydro- 
cele, Chylolece, Lymphocele, Milky Hydrocele, Lymphous 
Hydrocele, Filarial Hydrocele. 

The case of galactocele reported by Vidal (de Cassis) seems to have 
been the first observation of this class of effusions. Ruthnum's case 
of hydrocele, " with contents simulating chylous urine," was published 
in 1864 ; and Ferguson's case of " milky fluid from the tunica 
vaginalis "in 1865. Neither of these cases attracted any special 
attention, and their reporters seem to have regarded them as curiosi- 
ties. In Vidal's case the fluid consisted of water, a substance resem- 
bling albumen, sugar, chloride of sodium, traces of lime, and numerous 
globules having the appearance of the globules of butter. In Ruth- 
num's the fluid looked like milk, and in Ferguson's case it consisted 
of a colorless fluid in which floated very many globules and a number 
of minute and large cells not unlike colostrum corpuscles. In each 
case the fluid coagulated spontaneously. Neither Ruthnum nor Fer- 
guson refers to the case of Vidal, and probably, did not know that 
Lebert, as early as 1855, had suggested that the case of Vidal was 
nothing more than the rupture of a ** lymphatic varix into the cavity 
of the tunica vaginalis." 

Previous to these reports varices had been frequently observed in 
the superficial and deep-seated integumentary lymphatic vessels and 
plexuses, but very rarely, if at all, in the capillaries and plexuses of 
the serous membranes. Morton, in 1689, and Mascagni, in 1787, 
observed varices of the pulmonary lymphatics ; Caldani, in 1761, de- 
scribed a varix of the lymph vessels of the heart; Wathen, in 1787, 
and Sandifort, in 1780, recorded cases of dilatation of the lymph 
vessels of the small intestine. In the latter case the varix resulted 
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from obstruction of the lacteals, caused by intussusception. Soemmer- 
ring observed the dilatation of the lymphatics of the duodenum and of 
the intestines in hernise. He also refers to instances in which he had 
seen the lymphatic vessels of the liver and spleen ^' filled with a whitish 
material," and Lebert asserts that he had frequently observed dilated 
lymphatics on the surfaces of the liver and lungs. Schreger and 
Tilesius saw a case of dilatation of the lymph vessels of the con- 
junctivae. 

The fourth case in chronological order was reported by C. H. Mastin 
(1874), of Mobile, and to him is due the credit of verifying the sug- 
gestions of Lebert. After an examination of a specimen of the fluid 
obtained at the first tapping, I called the attention of Dr. Mastin to this 
suggestion, and in his second operation in April, 1875, he "opened 
the sac freely for a distance of two or three inches" and discovered, at 
the upper portion of the membrane, where it begins to be reflected 
over the testis, '^ a granular-looking mass," which having been snipped 
oflf was recognized by him to be the '^ patulous mouths of three or four 
small vessels," which he believed were "portions of lymph vessels." 
In 1881, in a similar case. Dr. W. M. Mastin practised the same pro- 
cedure and discovered a varix similarly located, but when abscissed 
showed the patulous orifice of only a single vessel, from which lymph 
exuded. Specimens of fluid from both of these cases weie carefully 
examined by Dr. James Tyson, who. described them as comparable to 
chyle in their chemical and physical characters, and expressed the 
belief that they found exit into the sac through rupture of a lymph 
vessel. 

These two observations made by our own countrymen, in the city 
of Mobile, seemed to have established the nature of lymphocele. But, 
in the meantime, Lewis had discovered the filaria sanguinis hominis, 
and quite a number of cases of lymphocele, lymphuria, and elephantoid 
diseases had been reported by Manson, Lewis, Sonsino, and others, 
in which this parasite was recognized as the probable, if not the con- 
stant and positive cause. In this country, since the beginning of 
1885, there have been reported thirteen cases in which the filaria were 
found, two of which were cases of lymphocele ; the first in 1886 by 
Guiteras, in the city of Charleston, and the other in 1888 by Mastin, 
in the city of Mobile. Manson ascribes elephantoid diseases to em- 
bolism of lymphatic glands by the ova of the filaria, stasis, and conse- 



84 BUSEY, 

quent regurgitation of lymph. If this be true, it is not improbable 
that the varicose and ruptured lymph vessels of the tunica vaginalis 
in cases of lymphocele are the result of gland obstruction produced 
by similar emboli. It has not been shown, however, that filaria are 
present in every case of lymphocele. It is conceivable that adenitis, 
gonorrhoeal lymphangitis, or other conditions which obliterate the 
permeability of neighboring and connecting glands might cause stasis 
of lymph and dilatation and rupture of lymph capillaries and plexuses, 
with which the serous membranes are so richly supplied. Yidal 
vaguely hinted that a previous gonorrhoea was the cause in his case ; 
and Mastin, in a review of the previous cases, assumed, in 1883, that 
chylocele was due to "obstructed gonorrhoeal lymphangitis." Since 
the discovery of the filaria in the third case occurring in Mobile, he 
has modified his opinion and hints at a classification of causes into 
filarial and inflammatory obstruction of lymph glands. Sonsino asserts 
that the theory of mechanical obstruction caused by the adult worm in 
the lymphatic channels, with all its consequences, as lymphangitis, 
lymphatic dilatations, rupture, and consequent lymph extravasation or 
external lymphorrhagia, " is sufficient to explain all the morbid dis- 
orders or diseases which have been associated with the worm, and may 
be originated by it, as lymphuria and lymphocele." The matured 
opinion of those who have had the best opportunities of studying the 
relation of the filaria to diseases m general seems to accept the state- 
ment of Sir Joseph Fayrer that " it has been shown that disorders of 
the lymphatic system are most frequently associated with, if not caused 
by, the filaria." Guiteraa asserts that " manifestations of filarial dis- 
ease may all be included under the head of disturbances of the lymph- 
atic circulation." This view meets with opposition from Rake, who 
failed to find filaria in cases of elephantiasis and chyluria examined 
by him in Trinidad. 

The chemical and physical properties of the fluid emitted in lympho- 
cele characterize it as a pathological product. Simple dilatation and 
rupture of a lymph channel, plexus, or space would not necessarily 
give exit to a fluid so rich in fat and other products. 

The recent invasion of portions of the sub-tropical belt of this 
country by the filaria, and reports of cases of disease with which the 
parasite has been so uniformly associated, together with the fact that 
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the mosquito has been proven to be its intermediate host, present con- 
siderations of. the highest importance to the profession and general 
public. 

The diagnosis of Ijmphocele depends upon the ordinary symptoms 
of hydrocele and opacity of the tumor, but the character of the fluid 
can only be ascertained by observation and chemical and microscopical 
examination. Vidal noted the absence of translucency. It may be 
that the general symptomatology of filarial disease coexisting with the 
collection of fluid in the tunica vaginalis might suffice to determine the 
presence of parasitic lymphocele, but neither of the cases observed in 
Mobile seems to have presented such a clinical picture and history. 
The case cited by Guiteras was associated with commencing elephan- 
tiasis scrotus. 

Ruthnum cured his case by injections of iodine. Mastin dissected 
back the varix for a short distance and '' tied the bundle en masse 
with a small and very strong silk ligature.** Mastin, Jr., practised 
the same procedure. In both cases the cure was complete. 

Chylous and Oily Ascites. [Hydrops Chylosus : 

Hydrops Adiposus.] 

The accompanying tabulated statement, arranged chronologically, 
presents a brief and condensed summary of the reports of the 
cases of chylous and oily ascites. A rigid analysis would exclude 
several from the category of chylous ascites. The cases of Bossu, 
Martin, Milleret, and Sandifort, which occurred in puerperal 
women, are so closely allied to the views of Puzos, previously re- 
ferred to, that they must be accepted cum grano salts. In two of 
the cases there was no extravasation into the peritoneal cavity, one 
of which was a chylous cyst of the mesentery, and the other a 
case of chyle retention in the chyle vessels of the mesentery. In 
several of the cases (13, 14, 15, 21, and 26) the fluid was more oily 
than chylous and coexisted with tuberculous peritonitis, which would 
more properly characterize the fluid as a morbid exudation than an 
effusion of chyle. In three of these five cases the ascites was ascribed 
to obstructed pulmonary circulation, one of which (13) had suffered 
for a long time with chronic bronchitis, with " purulent expectoration, 
containing tuberculous concretions ;" another (21) suffered for several 
years with scrofulous affections and died of pulmonary tuberculosis ; 
and the third (15) died of pulmonary and peritoneal tuberculosis. 
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Exclading the pueq>enl and tobercaloas cases, together with the two 
in which no extravasation was found in the peritoneal carity (32 and 
33), the cases of chylous ascites proper will not .exceed twenty-two. 
In Case 28, Prof Winiwarter ascribed the intra-abdominal effasion to 
^^ congenital occlusion of the thoracic dact, formation of a compound 
cvstic tumor thronc^h distention of the lacteals at the root of the 
mesentery by obstructed chyle, rupture of one of the cysts before or 
during birth, persistency of this solution of continuity, and increasing 
effusion of chyle." In the other twenty-one cases the rupture of some 
chyle-conveying vessels seems to be clearly established. 

Etiology. — Age is an unimportant element of causation. The ages 
of the twenty-two cases vary between birth and sixty-two years. 
Eleven were females, the oldest sixty-two and the youngest at birth. 
The ages of the eight males ranged between two and fifty-five years. 
If the puerperal and tubercular cases be included, sex assumes a more 
important etiological relation, and the proportion would be two females 
to one male. Race, climate, occupation, and circumstances of life are 
without influence. Hereditary and acquired tendency to diseases of 
the lymphatic system, and especially disease of the walls of the 
thoracic duet and receptaculum chyli, which are very rare and mainly 
limited to tuberculous infiltrations and ossific changes, demand men- 
tion as primary conditions which may facilitate the rupture of the 
walls of chyle-conveying vessels ; syphilis may also. Primary rupture 
occurred in but five of the cases. In one (4) the cause was '^ an effort 
to raise a burthen;" in two (30 and 31) muscular effort ; one vomiting; 
and one violence inflicted upon the chest. In nine cases the rupture 
or perforation was demonstrated, and in the others the character of the 
fluid left no doubt of its escape from a chyle-conveying vessel. 

Chylous ascites may be the secondary result of a variety of morbid 
conditions which directly or remotely obstruct the flow of the chyle 
through the lacteals, receptaculum, or thoracic duct, impede its exit 
into the left subclavian vein, or retard the current of blood in the left 
subclavian vein, right side of the heart or lesser circulation. Such 
obstruction may be caused by anatomical defects and anomalies of 
position and distribution of the chyle vessols, by dilatation or stenosis, 
and such disease of the coats of these channels as would lessen their 
expansibility and tensile strength ; by disease of the mesentery, hyper- 
trophy, cavernous and fibroid transformation of its adipose tissue ; by 
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indurated, degenerated, and impermeable mesenteric glands, embolism, 
and deposit of bony, cbalky, gelatinous, and soapy material in the 
channels ; compression by inflammatory adhesion or by thoracic, ab- 
dominal, and aneurismal tumors. In one case it was ascribed to the 
presence of the filaria. 

Dilated chyliferous lymphatics are quite often observed in the 
mesentery. The usual cause (Zeigler) is obstruction due to inflamma- 
tory or neoplastic growths located in the mesentery or thoracic duct. 
Sometimes the obstruction is due to lymph thrombosis. The dilated 
vessels look like straight cylindrical ridges, or convoluted, saccular, or 
beaded cords ; their contents are either white and limpid or pulpy and 
caseous. 

In two cases (3 and 18) the aperture through which the chyle 
escaped was found in the wall of the receptaculum ; in one of which 
the perforation resulted from ossification of its wall and filling of the 
cavity with a bony concretion ; and in the other, in consequence of 
stenosis of the thoracic duct, near its outlet. In five cases (1, 2, 9, 
12, and 23), and probably in^l7 and 19, the rupture took place in the 
lacteals. In four of these cases, and in the cases of Hoppe-Seyler, 
Abell, and Wilhelm (11, 20, and 22) — in which no post-mortem ex- 
amination was made, abdominal tumors were discovered, either by in- 
spection of the cadaver or by palpation during life. In two cases the 
thoracic duct was compressed by tumors located near its entrance into 
the left subclavian vein. These tumors were usually glandular, and 
consisted of hypertrophied and degenerated bronchial or mesenteric 
glands coexisting, in two instances, with cancerous formations. 

In CaAes 17 and 19, the chylous effusion into the peritoneal cavity 
was attributed to interrupted venous blood current in the subclavian 
and innominate veins; and in Gases 2, 12, and 18 to stenosis of the 
thoracic duct at or near its entrance into the left subclavian vein. 
Clinical* observations seem to have established the causal relation of 
interrupted blood current in the large veins near the heart to lymph 
stasis and effusion of chyle into the peritoneal cavity, and the experi- 
ments of Cooper, Morton, Dupuytren, and others demonstrate that 
complete arrest or interruption of the current of the fluid in the 

> Busey: The Causal Relation of Obstructed Cardiac Circulation to Lymph Stasis. 
American Journal of the Medical Sciences, vol. xc. p. 373. 
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thoracic duct, at or near its terminal extremity, will, if the anastomotic 
circulation is not speedily and sufficiently established, produce disten- 
tion, dilatation, and repletion sufficient to cause rupture, which most 
frequently takes place in the receptaculum or lacteals. Clinical and 
post-mortem observations are even more conclusive than experimenta- 
tion, for they connect directly the process of gradual occlusion of the 
duct by disease with the concurrent development of a diffuse area of 
lymphangiectasia, which in some cases terminated in rupture and 
extravasation. In this connection may be cited the cases of Rokitan- 
sky, Ormerod, Morton, Hughes, and Cayley enumerated in the tabu- 
lated statement, and other cases which I have collated in a contribu- 
tion to the American Journal of the Medical Sciences, vol. xc. p. 373. 

The force exerted upon the contents of the thoracic duct by the 
passing current of blood in the subclavian vein is nothing more than 
an illustration of the hydraulic principle of Yenturi ; but the explana- 
tion of the relation of cause and effect between cardiac disturbances 
and lymph stasis and chyle effusion must, in a general way, be sought 
in the varying conditions of blood pressure. Niemeyer^ asserts that 
'* obstructive engorgement of the great veins extends to the thoracic 
duct," and Hertz says an over-distended left subclavian vein will 
not permit the adequate emptying of the thoracic duct.* 

The relation of the puerperal conditions to the effusion of chyle are 
not susceptible of explanation. The theory of metastasis of the secre- 
tion of the mammary glands is untenable. In Sandifort's case the 
uterus and vagina were lined by a pseudo-membrane, which was not 
detachable ; in Martin's case the evacuated fluid resembled whey ; in 
Milleret's case the fluid was at first white, ^' of the consistency of 
clear bouillon," afterward gelatinous and offensive, and, finally, soap- 
like and odorless. Subsequently the patient suffered with lymphatic 
engorgement of the lower extremities and lumbar region, but finally 
regained her health. In the case reported by Bossu the secretion of 
milk was so abundant that applications were made to suppress it, 
which were entirely successful ; then followed the accumulation of 
milky fluid in the abdomen, which having been evacuated, ^' the milk 
returned to the breast," and no reaccumulation followed. Three of 
these four patients recovered. The occurrence of lymphatic oedema 

* Text-book of Practical Medicine, vol. i. p. 120. 
' Ziemssen's Cyclop., vol. v. p. 382. 
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in Case 7 is the only circumstance in the clinical reports of these 
cases suggestive of such a diagnosis, but it is insufficient to justify the 
classification of the case in the category of chylous ascites. 

Pelletier's patient (25) was seized with chylous "vomiting and diar- 
rhoea, and a chylous fluid was withdrawn by tapping from the pleural 
and peritoneal cavities. This case was reported in 1875, at a period 
when a mistake in diagnosis ought not to have been made ; never- 
theless, the causal relation of the vomiting and diarrhoea to the extrav- 
asation of a similar fluid into the serous cavities is not apparent. 
Sprague reports a '^ fatal case of vomiting of a chyle-like fluid,'' but 
there was no effusion into either of the serous cavities. Chyle may 
be vomited and discharged per anum^ and it is not impossible that in 
rare instances the effort at vomiting might rupture some chyle-con-' 
veying vessel. 

In five cases the fluid found in the peritoneal cavity was associated 
with tuberculosis, in four of which it is distinctly stated that the peri- 
toneum was more or less studded with tubercle. The fluid in these 
cases was very rich in fat, albumen, and chlorides. No perforation or 
rupture of a chyle-conveying vessel was discovered in any of the 
cases. They were reported as cases of milky or oily ascites, and their 
clinical histories picture the ordinary symptomatology of either pul- 
monary or peritoneal tuberculosis. 

Symptomatology and Diagnosis.-^The symptomatology of effusion 
of chyle into the peritoneal cavity is not sufficiently distinctive to 
differentiate such cases from those of ordinary ascites. Wounds of 
chyle-conveying channels might be diagnosticated by the location and 
direction of a stab or puncture, in connection with the escape of chyle 
into the pleural or peritoneal cavities or externally through the 
aperture, or its evacuation. As such effusion can only occur through 
transudation or solution of continuity, its escape externally, or pres- 
ence in either cavity, must be essential for differential diagnosis. If 
no fluid escapes externally, then only the symptoms of a fluid accu- 
mulation in the cavity are present, the character of which must be 
ascertained by evacuation and examination. 

The quantity of chyle which may escape by transudation is small, 
and the accumulation is neither rapid nor continuous. When it 
escapes through an aperture in the walls of some channel the opposite 
conditions are present. Hence an effusion of chyle might be sus- 
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pected when a rapid accumulation of fluid in the peritoneal cavity 
should be associated with sudden loss of appetite, acute emaciation 
and anaemia, rapid prostration, diminished secretion of urine, and the 
presence of such conditions as would suggest occlusion, stenosis, or 
compression of the thoracic duct, or arrest of the exit of the chyle 
into the subclavian vein. The gradual, partial, and progressive com- 
pression of the thoracic duct has been frequently determined by the 
location of a tumor, associated with evidence of blood impoverishment. 
In uncomplicated cases due to rupture (Cases 4, 30, 31), "the 
patient, usually after exertion (Murphy), is suddenly seized with 
sharp, localized pain, followed by swelling of the abdomen,'' anuria, 
anorexia, nausea, and possibly vomiting. In most cases the symptoms 
are complicated with those of the causative condition, and a diagnosis 
is only possible by an examination of the evacuated fluid. In no 
instance has a diagnosis been made previous to observation of the 
fluid. 

Prognosis. — Of the 33 tabulated cases^ 19 died, 9 recovered, and 
in 5 cases the result is not stated. 3 of the puerperal cases recovered, 
and all the tubercular cases died. Of the 9 recoveries, 7 were 
females and 2 were males. Of the 22 cases of chylous ascites proper, 
12 died, 6 recovered, and in 5 cases the result is not stated. Of the 
5 recoveries, 4 were females and 1 a male. In whatever aspect the 
cases may be considered, the prognosis is unfavorable. The larger 
number of cases were females, and the larger proportion of recoveries 
were of the same sex. The female sex, therefore, exhibits greater 
liability to, and a greater probability of recovery from, chylous ascites 
than the male. In view, however, of the nature of the causative 
lesions — perforation or rupture of a chyle-conveying channel — the 
proportion of recoveries is remarkable. 

There is no instance of the preservation of the life of an animal 
beyond a limited number of days, in which the communication of the 
lymphatic with the venous system had been completely and perma- 
nently obliterated. The wound inflicted by ligation of the thoracic 
duct could not have caused the death of the animal experimented 
upon, for in a number of cases it healed by the first intention ; neither 
could death be attributed to the rupture, either of the thoracic duct, 
lacteals, or receptaculum, nor to the extravasation of chyle or lymph 
into the pleural or peritoneal cavities, or into the cellular tissue about 
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the abdominal viscera, for death took place in those cases in which 
neither of these conditions complicated the ligation of the duct, as it 
did in those in which one or more of these conditions supervened. 
When the animals, in cases of experimental ligation of the duct, 
recovered, the current of chyle and lymph was reestablished through 
anastomosis. Monro inflicted a wound in the receptaculum chyli of a 
pig, from which it apparently recovered, but effusion was arrested by 
a coagulum. Lower ruptured the thoracic duct of a dog : the animal 
died after languishing a few days, and two pounds of chyle were 
found in the right pleural cavity. Bartholini mentions a case in 
which the thoracic duct was wounded, and the patient lived a long 
time — "longa fuit tabes." Goodlad refers to the case of a man who 
was wounded in the duct, who seemed nearly cured, but finally died. 

The clinical and post-mortem cases, in which the communication 
between the venous and lymphatic systems was either partially ob- 
structed or wholly obliteriated, are not very numerous ; and many of 
the reports are simple statements of bare facts, wanting in the par- 
ticulars necessary to demonstrate the effect of obstructed conditions 
of the duct and lacteals upon the duration of life. Meagre and unsat- 
isfactory as these clinical details are, they, nevertheless, point to two 
conclusions : 1st, that a free and unobstructed channel of communica- 
tion between the venous system and chyle-conveying vessels is essential 
to the proper nutrition of the body and preservation of life ; and 2d, 
that death following the partial or complete obliteration of this com- 
munication is the result of inanition. The gradual wasting of the 
body and progressive debility which so markedly characterize the 
clinical cases, in which the flow of chyle, either through the duct or 
anastomosing connections, was insufScient for the maintenance of the 
normal standard of nutrition, more decisively point to innutrition as 
the cause of death, than the sudden exhaustion which follows the 
abrupt arrest of the flow of chyle and lymph toward the blood. In 
the experimental and traumatic cases there may be the superadded 
element of violence, but this cannot be a potential influence, for it 
has been proven that in every instance of experimental obliteration of 
the communication in which death occurred, no anastomosing connec- 
tion could be discovered, and in every case in which life was preserved, 
where proper methods were adopted to eliminate all doubt, such anas- 
tomosing connections were found. The causative condition must. 
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undoubtedly, influence the duration of life, but iwithout the loss of 
chyle it would, as, for instance, in cases of compression of the channel 
by a benign tumor, not be very significant. 

Clinical reports furnish many cases which illustrate the direct rela- 
tion, as cause and effect, which subsists between copious losses of 
lymph and chyle and the marked depression, dulness, and exhaustion 
which invariably succeed abundant lymphorrhagiee ; and which, like- 
wise, follow artificial occlusion of the thoracic duct, and so distinctly 
characterize the brief after-life of the animal thus permanently de- 
prived of nutritive material. With but rare exceptions, the cases of 
copious loss of lymph have been attended with great exhaustion. The 
latter class may by rest, arrest of the lymphorrhagise, and proper ali- 
mentation recuperate, to suffer again, and, perhaps, many recurrences, 
similar in course, duration, and effect, but copious and continuous loss 
of chyle is inevitably fatal. 

Cooper records the observation that young dogs experimented upon 
by him lived longer than the old, and the lean much longer than the" 
fat. ' In the clinical cases the average age of the fatal cases was thirty- 
one years, and in those who recovered it was twenty-four years, but 
the cases are too few, in which the ages are given, to attach any value, 
as an element of prognosis, to a difference of seven years. 

It is not possible to establish any constant and direct relation between 
the appetite and the obliteration, perforation, or rupture of the chyle- 
conveying channels. It lacks uniformity — ^sometimes diminished, 
sometimes variable, and again voracious, even in the same patient, but 
is uniformly associated with progressive emaciation, quite often with 
fever of the hectic type, and gastro-intestinal disorder, with white and 
chalky stools. In the case of chylous ascites reported by Poncy, from 
July 16, 1699, to March 4, 1700, the date of his death, 289 French 
pints of fluid had been drawn in twenty-two tappings. The evacuated 
fluid was always chylous, and frequently emitted the odor of articles 
of diet. In this patient there were progressive emaciation and waste 
of all the tissues of the body. 

Nature of the Effused Fluid. 

In most of the cases of effusion into the pleural and peritoneal 
cavities the fluid was chyle, which had escaped from chyle-convey* 
ing channels. In the cases of lymphocele, it was altered lymph,. 
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consequent upon pathological processes affecting primarily the lymph 
vascular system. In the cases of milk-like, fatty, and oily fluid 
found in the peritoneal cavity the character of the fluid was the 
result of coexisting degenerative processes. Quincke, Friedreich, 
and Klebs have reported cases of adipose or fatty dropsy connected 
with peritoneal and mesenteric cancer. In some of the cases, espe- 
cially so in the puerperal, the naked-eye observation of the milky 
appearance of the fluid was the only circumstance upon which its 
chylous nature was based. In several of the tubercular cases the 
analysis established its fatty and oily character, but did not prove it 
to be chyle. Bergeret's case of oily ascites was associated with sup- 
purating glands ; in Hughes's case " cerebriform cancer " was present; 
and in one of Quincke's cases a cancerous nodule developed in the 
subcutaneous tissue at the point where the puncture was made to 
evacuate the fluid. In several of the cases abdominal tumors were 
found, but their nature was not determined. 

The fluid in lymphocele is lymph, in rare instances but slightly 
altered, containing more water and less corpuscular element, but 
usually, and especially in the parasitic variety, so changed as to be 
comparable to chyle. It varies in color from that of ordinary lymph 
to a canary-yellow, but most frequently is a milky, chylous, opalescent 
fluid, and always possessing the property of spontaneous coagulation. 

In either of the classes of effusion the fluid may contain blood, 
cholesterine, more or less of the common serous exudation, and some 
inflammatory product. The chylous effusions are rich in solid matter, 
albumen, fatty matters, chloride of sodium, and sometimes contain 
bile, sugar, phosphoric acid, lime, and other undetermined substances, 
also pus and blood. They are either chyle with moderate admixture 
of extraneous elements, or chyle-like with more or less chyle dilution 
with peritoneal effusion and lymph. 

The appearance and chemical and microscopical composition of the 
fluid in chyle and chylous effusions are easily understood, but why 
the fluid in lymphocele and other lymphorrhagise, or found contained, 
either in a fluid or partially coagulated condition, in lymph-cysts, sacs, 
or developments, should so uniformly exhibit the appearances and 
physical and chemical properties of chyle, is not so susceptible of 
explanation. Numerous observations and analyses have been made 
of the fluids emitted in cases of lymphorrhoea and lymphorrhagia, and. 
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with rare exceptions, it has been characterized as an opalescent, lac- 
teous, or chylous fluid, rich in Ijmph-cells, albumen, and fattj matters, 
coagulating quickly and spontaneously. In all such cases lymph- 
stasis was the single, condition uniformly present, and the alterations 
in the constitution of the lymph consisted chiefly in an increased pro- 
portion of fibrin, the addition of numerous cell elements, not unlike 
endothelial cells, white bloqd-corpuscles, occasionally red blood-corpus- 
cles, lymphoid cells, granular matters, a varying quantity of albumen, 
and fat. 

Various theories have been suggested in explanation of this trans- 
formation of lymph. The theory of chyle regurgitation is altogether 
untenable. Buchanan maintains that the explanation of the white 
fibro-serous discharges must be sought *' in the morbid activity of the 
multitude of epithelial cells, the function of which had become per- 
verted,*' by which the fatty matter was eliminated from the blood. 
Potters oflFers the theory that the chyle-like fluids are due to fatty de- 
generation of the endothelium and other formed elements, and in the 
decomposition of protein substances, which processes are brought about 
by lymph-stasis. Carter insists that the fluid was chyle flowing in a 
retrograde current from the lacteals through vessels defective in ana- 
tomical construction and directly connected with enlarged lymph 
glands. Fetzer suggested the absorption by the lymph vessels of the 
fat tissue of contiguous parts. Roberts held that the structures which 
produced these discharges "were anatomically related to the lacteal 
and lymphatic tissues, which, in consequence of hypertrophic develop- 
ment, had acquired "the property and functions of the cells lining the 
lacteal ducts and glands." Sedillot attributed the milky appearance 
of the fluid in VidaPs case to the presence of an infinite number of 
zoosperras, but their presence has been disproven ; and Gosselin ex- 
pressed the belief that it was produced by a combination of the cho- 
lesterine and fatty constituents, but cholesterine has been but rarely 
found in such discharges. In view of the fact that the collections and 
discharges of such milk-like or chyle-like lymphous fluids are so gener- 
ally, if not always, associated with thrombosis, narrowing, dilatation, 
or occlusion of lymph channels, and lymph-stasis, the conclusion seems 
inevitable that they are pathological products. 



effusion of chyle into the serous cavities. 97 

Treatment op Chylous Ascites. 

In seventeen of the thirty-three tabulated cases tapping was prac- 
tised, and, in most of the cases, repeated several times. Six of these 
recovered. In two cases laparotomy was resorted to, with recovery 
of both patients. One was a case of an intact retention-cyst, and the 
other was, probably, a ruptured cyst. In the case of congenital cyst 
recovery took place after several tappings. In one of the cases 
of recovery, rupture of the umbilicus occurred with spontaneous 
evacuation of the fluid. The frequent resort to paracentesis was 
manifestly due to mistaken diagnosis. As a medical resource its 
value is questionable. The peritoneum is an enormous absorbing 
surface, which, in cases of moderate eifusion, unaccompanied with 
tension of the abdominal walls, might prove adequate for the re- 
absorption of the effused chyle and lymph. In cases of large accu- 
mulation, with its consecutive disturbances of the circulation and 
respiration, relief of the distention by the evacuation of fluid would 
be imperative, but it does not seem wise to empty the cavity completely 
of a nutritive fluid absorbable through such a vast area of lymphatic 
apparatus. The fluid should not be all withdrawn, and the operation 
should be repeated only when made necessary by the distention. 

In cases of chyliform ascites, after the fluid has been drawn off it 
may be useful to inject into the peritoneal cavity weak solutions of 
medicines believed to promote the cure of chronic inflammatory lesions 
of serous membranes. 

The treatment has mainly been directed to the prolongation of life, 
and Murphy suggests that in "cases due to rupture of a chyle-duct it 
should be rest in bed, with light diet of such foods as are digested and 
absorbed by the stomach, . . . given in small quantities at short 
intervals, and a restricted quantity of water and other liquids, the 
object being to prevent distention of the ruptured ends of the lacteals 
and the formation of a coagulum." This, together with a general 
tonic plan of treatment, has, apparently, proven successful in at least 
two cases, and has certainly prolonged life in other cases. 

The causative condition may, in some cases, be amenable to me- 
dicinal treatment ; but in most cases, especially in those in which the 
effusion is attributable to the pressure of a benign tumor, some surgical 
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procedure might offer a prospect of care. In case of chylous cyst 
(32), removal is certainly justifiable. 

In filarial cases the treatment applicable to such would be admissible. 
Guiteras asserts that patients " with filaria can hope for no permanent 
relief, except in the death of the adult worm. This happens occa- 
sionally, but cannot be brought about by treatment." Sonsino thinks 
some good may be accomplished in filarial diseases by the employment 
of astringents, such as gallic acid and the tincture of the chloride of 
iron, together with rest, tonics, and proper alimentation, but that ali- 
mentation must not be pushed to the point of repletion and distention 
of the lymphatic vessels. 

Lancereaux asserts that filiarosis, a term which he applies to the 
parasitic forms of lymphatic diseases, is curable, though it may last for 
some time. He has found mercurial inunction in the region of the 
affected glands of service, in connection with hydropathy, and suggests 
the injection of parasiticides into the affected lymphatic ganglia to de- 
stroy the female adult worm. He, as do others, asserts that removal 
from the source of infection may result in spontaneous cure. 

Note. — I append the following abstracts of cases, which have been 
collated since the paper was in print. They are not referred to either 
in table or context of the paper. They are, however, of special 
interest, because more carefully studied and reported than many of 
the tabulated cases ; and, furthermore, because they show conclusively 
that fatty and oily fluids associated with cancerous and tubercular 
diseases of the peritoneum and abdominal viscera, or even with chronic 
idiopathic peritonitis, are not necessarily and exclusively products of 
such morbid conditions. They supply additional proof, also, of the 
incorrectness of the theory of Gu^neau de Mussy, which Letulle has 
formulated into two distinct propositions : First, that all cases of chy- 
liform ascites are simply cases of chronic tuberculous, cancerous, or 
neomembranous peritonitis ; and, secondly, that granulo-fatty retro- 
gression of inflammatory products is sufficient to hold all the emulsi- 
fied fat in suspension in the peritoneal cavity. It may or may not 
be true, as maintained by Debove, that emulsified fat can be formed 
in the serous cavities, but the fact is demonstrated by the autopsies in 
the cases of Whitla and Straus, that while a portion of the fluid may 
have been an inflammatory product — how much can only be ascer- 
tained by physical, chemical, and microscopical examination — ^yet a 
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portion was chyle. In each of the cases the aperture or perforation 
of a chjle-conveying channel was distinctly demonstrated. 

Chylous Ascites. 

Case XXXIV. — Reported by H. Smidt, with permission of Guttmann, 
Zcit^hrift klin, Med., 1880-81, p. 199. Male, aged eleven years. When 
one year old had variola, followed by pneumonia, which recurred later. 
Had had measles and *' catarrh of the lungs and intestines." When eight 
years old abdomen began to swell, but otherwise well. Remained six months 
in hospital ; discharged apparently well. Abdomen remained normal for a 
year, then ascites more or less till his eleventh year. Aspirated in Langen- 
beck's clinic. A large quantity of " milky fluid " withdrawn ; ascites rapidly 
returned. At the present time is able to stand and walk ; mind clear, skin 
clear, no anasarca, no eruption, no marked wasting. Respiration rapid, 
chiefly costal ; pulse 120, mucous membrane pale, diminution of red corpus- 
cles, moderate relative increase of*white. Greatest measurement of abdomi- 
nal circumference 87 cm., veins of wall prominent. Appetite good, urine 
6.700 c. cm. daily ; sp. gr. 1.014-1.019, acid, no albumin, clear and yellow ; 6.360 
c. cm. of milk-white fluid withdrawn by aspiration ; sp. gr. 1.022, reaction 
neutral ; much albumin and fat. Eleven days after aspiration, fever which 
disappeared soon, pain in muscles of neck and headache, delirium at night.. 
Pain continued till death, which was sudden and preceded by a loud cry 
twenty-nine days after last aspiration. 

Autopsy. — Cerebral abscess and meningitis; mild peritonitis, mesenteric 
glands normal ; chyle vessels not injected, mucous membrane of stomach and 
villi of duodenum and jejunum hypertrophied. Thoracic duct empty and 
normal. 

Fluid, analysis by Guttmann, contained 5.25 per cent, of fat, and 3.50 per 
cent, serum-albumin, no peptone, no sugar-forming ferment. Stern found 
in a specimen of the fluid from this patient a larger per cent, of albumin, but 
leas of fat, and traces of sugar and peptone. 

This case is one of peculiar interest, because the chylifonn effusion 
was the product of a chronic idiopathic peritonitis, and in that respect 
probably unique. 

Case XXXV. — Reported by Whitla, British Medical Journal, vol. i., 1886, 
p. 1089. Male, aged thirteen years. Family history phthisical; personal 
history of pulmonary affections. In three months 117} pints of chylous 
fluid withdrawn, albuminous, slightly alkaline, with faintly saline taste, and 
pleasant smell, and possessing corpuscles like white blood-corpuscles, few red 
blood-disks, few large exudation corpuscles, numerous small molecular bodies, 
resembling the molecular base of chyle, fat, albumin, sugar, and other organic 
matter. The peritoneum, mesentery, and pleura were studded with miliary 
tubercles ; liver and lungs everywhere infiltrated with millet-seed granulations. 



100 BUSBY 



y 



The thickened peritoneum and mesentery, together with enlarged and infil- 
trated mesenteric glands, formed a tumor lying across the spine about level 
with the umbilicus. Thoracic duct dilated in lower third, with perforation at 
its lower end. and occluded at its middle and upper third with tubercle 
nodules. Eeceptaculum dilated and ruptured. 

Case XXXVI. — Reported by M. I. Straus, Archiv. de Physiology^ Norm, et 
Pathology, xvii. p. 367, 1886. Male, aged sixty-one years. Habitual good 
health. Four months before admission lost appetite, with progressive weak- 
ness and loss of strength. Distress after eating, abdomen enlarged, never 
vomited ; during past month abdominal enlargement rapidly increased. On 
admission emaciation extreme, considerable ascites with fluctuation, marked 
enlargement of superficial abdominal veins ; slight oedema of ankles disappear- 
ing with rest ; poor appetite ; eats everything and digests the little eaten ; no 
fever ; urine scanty, clear, without sugar or albumin ; habitual constipation ; 
nothing marked about heart or lungs. Tapped on account of distress ; six 
litres of liquid like weak cofiee with milk or chyle, opalescent, yellowish- 
white. After tapping noticed about umbilicus and lefl hypochondrium hard, 
knotty tumors, slightly tender. In left groin tumors of size of a nut, hard 
and indolent. Efiusion returned in two days, and again tapped. Afterward 
absolute diet of milk with butter. Effusion rapidly returned. Died after 
third tapping. Fluid consisted of solid and mineral residue, fat, and albumi- 
noids. Fat greatly increased after the milk and butter diet. 

Autopsy. — Cancer of peritoneum. On anterior surface of the mesentery 
were small perforations of chyle- vessels, exuding a whitish liquid like milk or 
chyle. Subserous eflfusion of chyle in small intestine from duodenum to 
ileo-csecal valve, varying in size, not on stomach or large intestine. Thoracic 
duct normal. Primary alveolar cancer, starting from pylorus. 

Case XXXVII.— Reported by Letulle, Bev. de Mkd., p. 960, 1885. Male 
infant, three months old. Chronic disease of the abdomen for two months. 
Ascites and oedema of lower hal f of body. Recent reducible umbilical hernia. 
Subcutaneous veins enlarged. Liver greatly enlarged. Orthopnoea; face 
cyanosed; heart irregular, pulse 136 to 140; no fever; no appetite; urine 
high colored, no albumin or sugar ; constipation, no jaundice. Dyspnoea 
increased during night. Letulle ascribed illness to congenital cardiopathy 
and chronic peritonitis, others to cough and syphilis. Tapped and given 
digitalis. First tapping fluid clear and yellow, second thick and milky, third 
thicker and more milky, fourth chyliform. Child improved. 

Case XXXVIII. — Reported by Chomel, Mem. de rAcadhnie Boyale des Sei- 
encesy Paris, 1728. Female, aged twenty- four years. In childbed; on third 
day abdomen swollen, inflamed and painful ; during night awoke with rup- 
ture at umbilicus, from which flowed five pints of a milky, grayish, serous 
fluid. Sac extended in hypogastrium to the pubis and groin, and was ascribed 
to rupture of lymphatics. Cured in two months by a counter-opening. 

Case XXXIX.— Reported by Letulle. Bev. de Mhd., iv.. 1884, p. 723. 
Male, aged eight years. Rheumatism involving heart two years before. 
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Second attack also affecting heart (Edema of legs, rapidly involving thighs ; 
ascites ; liver and spleen enlarged ; constant vomiting. Tapped. Fluid yel- 
lowish, containing granules, leucocytes, and fat globules. Died in fifteen 
days. 

Case XL.— Reported by Veil, Farit Thesis, No. 21, 1882. Female, twenty- 
five years old. At ten years had an eruptive fever. Previous health good. 
Gradual enlargement of abdomen ; diarrhoea and cedema of legs. Died after 
second tapping. Fluid rich in fat globules, with few leucocytes. Byphilitic 
gummata of liver. 

Cases XLI., XLII., and XLIII. — M. E. Gaucher, cited by Veil, reports 
three cases of chylous ascites. One was a case of cirrhosis of the liver in a man , 
aged forty-seven years, who was a hard drinker. The fluid in three tappings 
was milky and contained fat, but in the fourth tapping was like the fluid in 
ordinary ascites. The second was a male, thirty-nine years old,* a common 
drunkard, with cirrhosis of the liver. The fluid from the first and second 
tappings did not differ from ordinary ascitic fluid, but was milky in the third. 
The third case was a child eleven years old, with sarcoma of omentum and 
mesentery, and enlarged and degenerated mesenteric glands. 

Adipose Ascites. 

Case XLIV. — Reported by Quincke, Archiv klin, med,^ xvi., 1875. Female, 
aged thirty-three years. Multipara, soon after delivery seized with swelling 
of abdomen, short breath, and loss of appetite. Tapped because of dyspnoea. 
Fluid pale yellow, containing fatty cells and fat globules. Tapped second 
time and died in collapse. Primary cancer of peritoneum. 

Case XLV. — Reported by Quincke, loc, cit. Girl, aged ten years. After 
scarlatina, had diarrhoea, abdominal pain, and ascites. Fluid contained 
flakes of albumin and fat. 

Case XLVI. — Cited by Quincke, foe. cU., from Friedreich. Girl, aged 
twelve years. Acute swelling of cervical glands, followed in fourteen days 
by ascites. Four tappings in two months. Fluid milky with fat and fatty 
cells. Miliary tuberculosis. Death. 



DISCUSSION. 



Db. William Osler : My experience with these conditions is extremely 
limited. In ordinary post-mortem work we not unfrequently see varices of 
the chyle vessels of the mesentery or of the intestine. Sometimes also we see 
extravasations which may occasionally form large chylous cysts. I do not 
think that such conditions are very uncommon. Btill more rarely we see 
thrombosis of the chyle vessels, much more commonly in the lacteals than in 
the thoracic duct. 

I have but once seen chylous exudation ; the specimens were sent to me ten 
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or fifteen years ago. I do not remember whether from the peritoneum or from 
the pleura. 

There is a theoretical explanation of some of these cases. It is a well- 
recognized fact, although not so widely known as it should be, that persons 
fed upon an absolute milk diet may have a condition of lipsemia more or less 
permanent. It is possible that in such conditions as diabetes, where a con- 
dition of fatty liquor sanguinis exists, the exudation might contain the 
molecular base of the chyle in sufficient quantity to cause turbidity or even 
opacity. 

With reference to chyluria, I can speak positively of a non-parasitic form 
of the affection. Some years ago, I studied the case of a French Canadian 
woman who had never been out of the Province of Quebec, and who for many 
years had this condition of chyluria. It was impossible to distinguish the 
urine from milk. The blood was repeatedly examined between the hours of 
10 P.M. and 4 a.m., vnth negative results. I was not without experience in 
the examination of the blood, as I had already seen two cases of parasitic 
chyluria, and I can speak positively in regard to the absence of filaria. At 
the post-mortem examination there was absolutely nothing discovered. There 
was nothing to indicate the source of the fluid. There was no such condition 
as that figured by Mackenzie in his w^ell-known case. 

The condition of lymph scrotum may also be non* parasitic; certainly we 
meet the condition without the presence of the filaria in the blood. It is 
quite possible that the female worm may have periods of sterility during which 
embryos are not passed into the blood, and yet the condition may persist 
Two years ago I had an opportunity of thoroughly studying the fluid and the 
blood from such a case, but in neither was there any evidence of a parasite. 
I lay a great deal of stress upon the first case to which I referred, as it is 
generally stated that the condition is always parasitic. I feel certain that 
there are cases of non-parasitic chyluria, although they are rare. 

De. William H. Welch : By way of illustrating Dr. Busey's paper, I 
have brought with me and here present a specimen of the fluid from a case 
of chylous ascites. The specimen was recently sent for my examination by 
Dr. McNamara, of New York, who has at different times withdrawn by tapping 
several quarts of similar fluid, exactly like milk in its optical properties, from 
the abdominal cavity. The patient is a boy, whose clinical history does not 
render clear the cause of the affection. 

Save here and there a stray leucocyte or red blood-corpuscle, the only mor- 
phological elements to be seen microscopically in the fluid are extremely 
minute granules, so minute that they cannot be recognized as fatty globules. 
This granular matter can be dissolved in ether, and on evaporating the ether 
drops of oil remain. No filaria are present. 

Those who will look through the literature relating to chylous effusions, 
will perhaps be surprised to find that the pathology of the affection is involved 
in considerable doubt and differences of opinion. Quincke advanced the sub- 
ject by distinguishing clearly between chylous and fatty hydrops, a distinction 
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of much importance, although often lost sight of. The microscope enables us 
to distinguish between these two affections, as in fatty hydrops there are larger 
oil globules, and also fatty granular corpuscles and lymphoid and other cells 
iu various stages of fatty degeneration. 

There are many writers who entirely reject the view that the chyle-like 
effusions iu the peritoneal and the pleural cavities are due to the escape of 
chyle from the chyle vessels. They argue that in such cases post-mortem 
examination has not furnished satisfactory demonstration of the existence 
before death of rupture of chyle-containing vessels, that the chemical consti- 
tution of the fluid differs in some respects from that of. chyle, notably in the 
absence of sugar, and that similar efifusions are to be found in parts of the 
body where no chyle-containing vessels exist. 

Notwithstanding these objections, it seems to me to have been demonstrated 
that the chyle-like effusions in the serous cavities of the abdomen and chest 
are in reality the result of the escape of chyle by rupture of the lacteal vessels 
or of the thoracic duct. In many instances cancerous and tuberculous masses 
obstructing large numbers of thelacteals at the root of the mesentery have been 
found, with plain evidences of damming back of chyle and rupture of lacteal 
vessels. I do not think that the mere occlusion of the thoracic duct, still lees 
obstruction to the venous flow in the subclavian veins, is followed by serious 
interference with the flow of lymph or chyle. I have found the thoracic duct 
completely occluded by a tuberculous thrombus, in a case of acute miliary 
tuberculosis, without any such effect. Straus hsa shown in his interesting 
paper that the ingestion of substances like butter, which are absorbed by the 
lacteals, causes a corresponding change in the composition of the chylous 
effusion. In Whitla's case the guarantee that the perforation found in the 
thoracic duct occurred during life, is furnished by the character of the hole 
and by the dissection of the skilful anatomist, Redfern. 
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Opium is the most conspicuous article in the Pharmacopoeia. Its 
extraordinary eflScacy in relieving pain, the versatility of its powers, 
and its reliability in emergencies, give it a preeminent standing. It is 
generally recognized by the medical profession as the most indispensable 
of drugs. But, while surpassing other remedies in its beneficent effects, 
it is alike remarkable in its power for harm. Hence, its medical use 
requires a degree of caution not less than that with which the surgeon 
handles the scalpel. When *to administer and when to withhold it, 
constitute one of the gravest of medical problems. There are times 
when the dangers and disadvantages of this most brilliant of drugs 
seem wholly out of proportion to its benefits. A growing dissatisfac- 
tion with opium is the motive of the present paper, which is designed 
as an argument in favor of restricting the use of opiates to a greater 
degree than has hitherto been the prevailing custom. 

The disadvantages of opium are these : 

1st. In an overdose it is an active poison. 

2d. In ordinary doses its benefits are largely offset by various 
fiinctional derangements. 

3d. Its use involves the danger of the opium-habit. 

1. Opium in an overdose is an active poison. This, which at first 
sight appears the greatest of its disadvantages, is, in fact, the least ; 
for the very imminence of the danger compels caution, and the dose 
can be so regulated as to reduce this danger to insignificant propor- 
tions. Hence, in careful hands, fatal accidents from opium are almost 
unknown. 

2. In ordinary doses the benefits of opium are largely offset by 
various functional derangements. This constitutes an objection to 
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opium far greater than the preceding ; for the secondary effects of 
this drag are almost always prejudicial. These effects include diges- 
tive disorders, constipation, impairment of the hepatic function, head- 
ache, depression, and various nervous disturbances. Oftentimes these 
effects tend to keep up the very condition of the system which necessi- 
tated its use — ^for instance, in gout, rheumatism, and lithsemic neu- 
ralgia. 

8. The use of opium involves the danger of the opium-habit. That 
this habit is widespread there can be no doubt; for there are probably 
few physicians who are not cognizant of some such cases, and there 
are certainly many others which never come definitely to our knowl- 
edge. It is obviously impossible to get accurate statistics concerning 
a habit which is, for the most part, jealously concealed. The public 
prints are somewhat given to extravagant statements in this direction ; 
but the estimate which places the number of opium-takers in the 
United States, exclusive of the smokers, at 150,000^ does not appear 
exaggerated. In proportion to the number of alcohol inebriates, this 
number appears insignificant ; and yet it represents a vast amount of 
misery, for the slaves of opium are, in some respects, more wretched 
than those of alcohol. The worst feature of the opium-habit is, that 
its paralyzing influence upon the will renders it almost incurable. To 
renounce the habit is next to impossible without the aids which are 
offered by an institution. Even then relapses are the rule. A lady, 
whose case has come under my observation, has twice been ^^ cured," 
as was supposed, in two different institutions, remaining three months 
in each. The first time she remained *' cured" for just two weeks, and 
the second time she went direct from the institution to a drug-store to 
purchase morphia. The efforts of the excellent men who are lavishing, 
their skill upon these unfortunate cases deserve to be better rewarded. 
That permanent cures are occasionally effected I know from personal 
observation, and yet the rarity of such cases is evidenced by the words 
of Dr. B. W. Richardson,^ who says, as the result of a large expe- 
rience: ^^I have never yet known an instance in which I could be 
quite sure that the fully confirmed habit has been absolutely or perma- 
nently abandoned. I may have heard of such, I have seen none." 

1 I. A. Loveland, M.D. : Quarterly Review of Narcotic Inebriety, Oct. 1888. 
* Practical Notes on the Morphine-habit. Aaclepiad, 1888, vol. v.. No. 20. 
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It has been charged^ that the medical profession is largely responsi- 
ble for the prevalence of the opium-habit. That some cases do result 
from opiate prescriptions cannot be denied ; but it is my belief that, 
in the practice of educated and respectable medical men, such occur- 
rences are very rare. Physicians are incessantly warning their patients 
against the dangers of opium, and, as a rule, administer this drug with 
the utmost caution. The prime cause of the opium-habit is undoubt- 
edly to be found in the unrestricted sale of opiates, and in the multi- 
tude of proprietary nostrums containing opium. Among the latter are 
included nearly all of the alleged " cures for the opium habit."* It is 
true that the drug is usually taken in the first instance for the relief 
of pain; but this is constantly done without a physician's advice. 
When ordered by a medical man the dose is so regulated as to coun- 
teract the pain, and no more ; but when taken ignorantly the dose is 
likely to be so large as not only to relieve the pain, but also to allow 
an excess which may cause intoxication. In those cases of inebriety 
attributable to physicians' prescriptions, the fault usually consists in 
the unlimited renewal of the prescriptions — a great abuse which needs 
legal restriction.* If physicians, instead of writing prescriptions for 
opiates, would dispense all such remedies themselves, much good would 
result. 

No doubt opiates are sometin^es administered unnecessarily, for it 
is in the nature of things that this should occur. The pleadings of an 
impatient suflFerer must at times influence a sympathetic physician to 
give opiates against his better judgmer t. Our people are, to a great 

* J. B. Matfcison, M*.D. : The Responsibility of the Profession in the Production of 
Opium Inebriety. Medical and Surgical Reporter, Philadelphia, Feb. 9, 1878. 

Ibid. : The Genesis of Opium Addiction. Detroit Lancet. 1884, vol. vii. p. 303. 

I. A. Loveland, M.D. : The Morphine-habit. Quarterly Review of Narcotic Inebriety, 
July, 1888. 

Ibid. : The Abuse of Opium. Same Journal, June, 1889. 

How the Opium-habit is Acquired. Ed. Journal of Amer. Med. Association, Sept. 22, 
1888, referring to Virgil D. Eaton, in Popular Science Monthly. 

F. E. Oliver. M.D. : The Use and Abuse of Opium. Third Annual Report Massachu* 
setts State Board of Health, 1872. 

* B. F. Davenport, M.D. ; Seventh Annual Report of State Board of Health, Lunacy, 
and Charity of Massachusetts, 1886, p. 190. 

' Loveland : The Refilling of Prescriptions. Quarterly Review of Narcotic Inebriety, 
April, 1889. 

J. C. Wilson, M.D. : The Causes and Prevention of the Opium-habit and Kindred Affec- 
tions. Boston Medical and Surgical Journal, Nov. 22, 1888. 
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extent, both self-indulgent and neurotic. They refuse to bear pain, 
and are apt to prefer the doctor who gives the quickest relief. It is 
pleasanter to give a hypodermic injection than to refuse it to a suffer- 
ing and unreasonable patient. These influences cannot be ignored, 
for even doctors are human at times. 

In acute cases the use of opium is comparatively safe ; for in such 
the number of doses is usually not large, and the patient is wholly 
under the physician's control. In the last stage of incurable diseases 
the objections to its use are still less. But in chronic cases opium 
needs to be used with the greatest caution, for here the unfavorable 
effects upon the system are the most marked, and the formation of the 
opium-habit in such cases is particularly to be feared. The reason for 
the latter is that the necessity is of longer continuance, and, the patient 
being under less constant supervision, is liable to continue taking the 
opiate without the physician's knowledge. It is necessary, therefore, 
in such cases to abstain from the use of opiates whenever possible. 
This necessity is generally recognized by the profession, but opinions 
must naturally differ as to what circumstances imperatively demand 
their use. 

The usual reason for giving opium is the belief that no other 
remedy is capable of accomplishing the result desired. Opium has 
hitherto been almost the only reliable analgesic ; but recent discoveries 
in therapeutics have done much to lessen our dependence upon it, 
since they have placed within our reach several safer remedies which 
are capable of being used as substitutes. The avidity with which the 
new analgesics are seized upon by the medical profession and their 
powers tested is an indication of the deep-seated antipathy to opium, 
and the desire to be emancipated from its rule. 

The family physician has ample opportunity to observe the neces- 
sity for seeking out such substitutes. Feeling the responsibility, not 
only for the present but also for the permanent well-being of his 
patients, and deeply interested in the future of the rising generation, he 
shrinks from giving present relief at the cost of ultimate harm. He 
must almost inevitably hold the secrets of opium-takers — few or many 
— and, seeing the cloud which overshadows them and their offspring, 
must grow more and more determined that the future of other families 
shall not, if in his power to prevent it, become so darkened. 

The strength of the revolt against opium is shown in these words 
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of Dujardin-Beaumetz :* " The older I grow, the more chary I become 
in the use of morphine, for, despite the marvellous powers of this 
alkaloid, which is by far the most active of analgesics, its dangers and 
disadvantages are such that I reserve its employment for exceptional 
cases only." 

We will now pass to a brief consideration of some of the remedies 
which can properly be regarded as substitutes for opium in chronic 
diseases. 

For the Relief op Pain. 

The discovery of the analgesic powers of the antipyretics is a 
notable event in therapeutics. Making due allowance for the en- 
thusiasm which their novelty has excited, the fact is definitely estab- 
lished that these remedies are valuable additions to the Pharmacopoeia. 
It was not to be expected that they should be free from drawbacks, 
and naturally each has its defects and limitations. The two oldest of 
the group, antipyrin and acetanilid, have already been sufficiently 
tested to have their sphere of action pretty clearly circumscribed. 
Phenacetine is growing in favor ; while exalgine has already made an 
excellent impression. These remedies have well-grounded claims to 
be regarded as rivals to opium. Their power for relieving pain is 
extraordinary, in many cases equal and occasionally superior to 
opium. They appear, as a rule, however, less prompt and less certain, 
especially when pain is very violent. As an offset to this inferiority, 
they have the advantage over opium of being leas dangerous, causing 
less derangement of the system and not leading to any enslaving 
habit. Their effectiveness in migraine where opium is given, if at all, 
only as a last resort, and in the milder forms of neuralgia, is very 
striking. But the essential question which now concerns us is, 
whether they can be depended upon in severe forms of pain in which 
opium would otherwise be a necessity. That they do fulfil this indi- 
cation much evidence is already on record. 

Antipyrine — the oldest of this group, besides its antipyretic, 
antispasmodic, antidiabetic, and other powers, has proved itself a most 
valuable analgesic. Among the many writers who have borne witness 
to its efficacy in this direction, several have distinctly described it as 

' New Medications. Translated by E. P.. Hurd, M.D. The Physician's Science 
Library. P. 268. George S. Davis, Detroit, publisher. 
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a substitute for opiates. The followiug statements of this nature are 
referred to in Dr. GriflSth's article on ^^ General Therapeutics," in the 
Annual of the Universal Medical Sciences for 1889.^ Fiske' re- 
ported that one patient, who had used morphia for headache, obtained 
in antipjrine a satisfactory substitute. Milne' adds his testimony to 
its value in allaying pain and producing sleep, and it has with him 
almost entirely supplanted opium for these purposes. Wolf* recom- 
mends it in painful conditions in which it is desired to avoid morphia. 
Bahnson^ has used it with success in relieving pain, even in cases 
where opium had failed. Norton* found the relief of pain by it in 
dysmenorrhoea greater than that afforded by opium and belladonna 
suppositories. 

As to the objections to antipyrine, the principal one is its depress- 
ing effect upon the heart when given in large doses. It is therefore 
contraindicated where the circulation is feeble ; and the dose needs to 
be always cautiously regulated. Its use is also attended at times with 
other unpleasant symptoms, as cutaneous eruption, gastric disturbance, 
coryza, etc., which are to be regarded as inconveniences rather than 
dangers. 

My own experience with antipyrine has given me a high opinion of 
its analgesic powers. Having ordinarily used it in five- or ten-grain 
doses for an adult, symptoms of depression have been very rare and 
never alarming ; and the other unpleasant effects have been practically 
absent. Yet even in these moderate doses the effect in relieving pain 
has been very satisfactory. The cases of a chronic nature, aside from 
headache, in which it has proved itself efficient have been chiefly 
neuralgia and rheumatism. The relief has been complete in some 
cases, and incomplete in others ; but the cases in which the remedy 
has entirely failed have been a very small proportion. Among the 
many cases of success with antipyrine, in my own practice, the three 

^ In this article by Dr. J. P. Crozer Griffith, of Philadelphia ; and also in the article 
with the same title in the same publication for ISSS^bj Drs. Pepper and Griffith, are 
found digests of the several reports upon this and the other new medications rendered 
during the two years ending January 1, 18S9. For later reports see the Therapeutic 
Gazette for the present year. 

* Boston Medical and Surgical Journal, July 12, 1888. 
» Weekly Medical Review, February 4, 1888. 

* Therapeutische Monatshefte, June, 1888. 

* North Carolina Medical Journal, July, 1888. 

* Medical and Surgical Reporter, February 25. 1888. 
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following are selected because in two of them it was substituted for 
morphia and proved equally efficacious in relieving pain, and also 
because it was used for such long periods that there seems to be no 
room for error. The first is a case of intercostal neuralgia, the 
second is one of protracted pain from the pressure of a morbid growth 
upon the brachial plexus, and the third a case of facial neuralgia in 
which the effect was admirable, notwithstanding a weak heart. 

Case I. — Miss B., aged forty ; a neurotic invalid for many years ; had been 
subject for five years, or more, to frequent attacks of intense intercostal 
neuralgia of lefl chest. For this she had been accustomed to resort to 
morphia, which alone would give relief. On March 26, 1888, I saw her in 
one of these attacks and ordered antipyrine, five grains every four hours. 
She was, as she expressed it, "* wonderfully relieved ; " the effect being more 
prompt and decided than that of morphia. Subsequently, whenever she felt 
any return of the pain, she would take a few doses of antipyrine and the attack 
would be aborted. The only severe attack which has since occurred accom- 
panied an attack of acute indigestion in the following May. This also was 
relieved by antipyrine. The correction of a slight uterine displacement in 
August was followed by a general improvement of the health, and the 
neuralgia has not returned since that time. She has taken no morphia since 
the antipyrine was first prescribed. 

Case II. — Mrs. D., aged seventy-four. Twenty-two years ago this patient 
suffered an amputation of the left breast for supposed malignant disease. In 
August, 1886, she began to suffer from pain and numbness of the left hand 
and forearm, which were at times accompanied with swelling. Pressure upon 
the nerves was suspected, but nothing could be found in the axilla until more 
than a year later, when a hard mass was detected high up in the axilla, 
firmly adherent to the neck of the scapula in front. This has since grown 
upward, until now a growth of extreme hardness has made its appearance, 
both above and below the clavicle. For nearly three years this lady was a 
constant sufferer. Massage and galvanism aggravated the pain, and blisters 
gave only temporary relief. At the end of a year she had become so worn 
out with pain that she began to take morphia, one-eighth to one-quarter grain 
at bedtime. This produced sleep, but caused so' much nausea and depres- 
sion the following day that she took it as rarely as possible. 

On January 23, 1888, I began giving her antipyrine in five-grain capsules, 
three times a day. This gave great relief during the day, but it was still 
necessary to take morphia at night. The pain now involved the whole arm 
and shoulder and the suprascapular region. On March 5th, there was numb- 
ness of the thumb, index and middle fingers. On March 24th, there was 
complete anaesthesia of the ulnar side of forearm and hand, with hyper- 
aesthesia of the radial side. Soon after this, all tactile sensation was lost in 
the hand and forearm, but the deep-seated pain continued. So much dis- 
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turbance followed the use of morphia that the antipyrine was increased to 
ten grains, three times a day. With this amount she became so comfortable 
that the morphia was only occasionally resorted to. She experienced no un- 
pleasant effects from the antipyrine and was very happy to escape the nausea, 
constipation, and general depression which always followed the use of 
morphia. She tried several times to discontinue the antipyrine, but found it 
indispensable ; as the pain never ceased unless it was taken. On the 8th of 
last June the antipyrine had ceased to have any effect, and the pain had 
become most excruciating. I then began giving her hypodermic injections of 
morphia, one-half grain at bedtime and one-quarter grain after breakfast. 
This was continued until June 20th ; after which, the pain being less severe, 
the night injection alone was given, and that in diminishing dose, until June 
28th, when the pain ceased entirely and has not since returned. The arm is 
now completely paralyzed, and without sensation. The nerves are apparently 
so tightly compressed as to have finally stopped the pain. 

The interesting feature of this case consists in the fact that for over 
sixteen months this patient was kept comparatively comfortable by 
antipyrine, and was obliged to take but little morphia, which latter 
drug was avoided, not from fear of the opium-habit, but on account 
of its disagreeable after-effects. 

Case III. — ^Mrs. S., aged forty-eight. This lady has an immense uterine 
fibroid. She had acute rheumatism five years ago, which has left her with a 
mitral regurgitation. Hajs been greatly depleted by menorrhagia for many 
years. In good flesh, but feeble and suffering much from faintness and other 
heart symptoms. I was called to see her October 31, 1888, on account of a 
severe attack of facial neuralgia. Antipyrine was given in five-grain capsules* 
three times a day, from which she obtained prompt relief. She felt no faint- 
ness nor increased weakness. Digitalis, which she had previously been 
taking, was continued at the same time. 

This case is mentioned, because it was one in which large doses of 
antipyrine were contraindicated ; and the propriety of giving it at all 
might be questionable ; but the small amount given gave complete 
relief without any depression. 

Acetamlide has already proved itself an analgesic of great value. 
By Dujardin-Beaumetz' it is even placed before antipyrine in this 
respect ; but most other writers give it the second place. It possesses 
the advantage over antipyrine of being far less depressing and causing 
no eruption. Its fault is, that in large doses it produces cyanosis ; but 

1 De TAoetanilide (Antifebrin) comme Medicament S6datif au Systdme nerveux. 
Bull. g6n. de th6rap., 1887, vol. 113, p, 97. Transl. Tberap. Gazette, 1887, 3 s., iii. p. 677. 
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this appears to be less of a danger than a warning against excessive 
doses. The doses used by myself have usually been five and ten grains ; 
from these neither cyanosis nor any other unpleasant effect has ever 
resulted. The effect upon pain has generally been less than that follow- 
ing similar doses of antipyrine ; and it has latterly seemed best to give 
seven or eight grains as a minimum dose, instead of five. The chronic 
cases in which it has shown itself capable of replacing opiates have been 
rheumatism, especially in the form of lumbago and dysmenorrhoea. In 
several cases of lumbago its administration was followed by relief as 
prompt and complete as would have resulted from hypodermic injec- 
tion of morphia. In dysmenorrhoea, I have given it to several young 
ladies, whose sufierings had previously been so severe as to require the 
use of morphia. In all of these, the relief following the use of acet- 
anilide in one or two doses of five or ten grains, has been so prompt 
and complete as to surprise and delight the patients. Larger doses 
than these have been given by others with entire safety and a larger 
degree of success than has attended my own experiments with the 
minimum dose. Dr. Austin Flint,^ for example, reports an obstinate 
case of sciatica not only relieved, but actually cured, in forty-eight 
hours by doses of forty to fifty grains. 

Phenacetine. This remedy, of more recent discovery than anti- 
pyrine and acetanalide, has been found by numerous observers to resemble 
them strongly in its analgesic powers. It appears to be safer than 
either of these remedi^, since it produces neither depression nor cya- 
nosis, unless used in excessive doses. For these reasons it promises to 
be a valuable addition to the pain- relieving medicaments. My own 
experiments with this drug have tended to confirm the views of others ; 
but do not yet justify any decided expression of opinion as to its value 
as a substitute for opium. 

Salicylic acid^ and more especially its sodium salt, should be included 
in this list, on account of their favorable action in relieving the pain 
of chronic rheumatism. Though their effects are less certain and less 
brilliant in the chronic than in the acute form of this disease, yet they 
are of marked value in a large proportion of cases. The relief to pain 
is obtained through their curative influence on the disease — a marked 

1 A Ca8e of Sciatica Treated with Large Doses of Antifebrin. New York Medical 
Eecord, Dec. 1,1888. 
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contrast to the action of opium — which, though more efficient in 
relieving the pain, acts otherwise most unfavorably. 

Other analgesics of great value are quinine, in neuralgia, especially 
the malarial variety; cocaine, used hypodermically ; galvanism and 
massage. To these may be added all of those hygienic measures which, 
by imparting vigor to the system, tend to remove the causes of pain. 

To Induce Sleep. 

The dangers of opium, when used as a hypnotic, are even greater 
than as an analgesic ; for pain, which is to some extent an antidote to 
opium, protects the system in part from its toxic influence. In simple 
insomnia, though often resorted to by the laity, it is rarely used by 
physicians, but is reserved for those extreme cases where other reme- 
dies iail. Until recently, the only drug equalling opium in hypnotic 
power has been chloral hydrate; but this remedy possesses disad- 
vantages scarcely less than those of opium itself. When, therefore, 
the milder hypnotics prove ineifectual, we naturally desire some safer 
remedy than either opium or chloral, but equal to them in power. 
This wish is at last realized in the discovery of the new hypnotics, 
paraldehyde, hydrate of amyl, and sulphonal. 

Paraldehyde is an excellent hypnotic, apparently as safe as the 
bromides, free from deleterious effects, though rather uncertain in its 
action ; and only objectionable on account of its unpleasant odor, which 
is imparted to the breath. My own experience has convinced me that 
it is a valuable substitute for opium. As an illustration of its useful- 
ness, the following case is selected ; because in the last stage of a dis- 
tressing disease, it produced sleep after opium had been used without 
success. 

Case IV. — Mr. D., aged seventy-five, was attacked in May, 1888, with 
urgent cardiac symptoms, and was found to have chronic Bright's disease. 
He was seen by me from time to time in consultation. In the following 
August his condition had become very distressing ; both. lungs were congested 
at the base, there was effusion in both pleurae, and the dyspnoea was very 
urgent. He could not lie down, and sleep was almost impossible. All sorts 
of anodynes were tried without effect ; even morphia became useless. On 
August 22d, he was given paraldehyde in doses of half a drachm every four 
hours, sometimes increased to one drachm, and sometimes at intervals of two 
hours, according to circumstances. The effect was delightful; sleep was 
induced in from ten to fifteen minutes. He was able to lie down, and while 

8 
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aflleep the breathing became mach quieter. He would wake refreshed. The 
heart was not weakened, but, on the contrary, was temporarily strengthened. 
He died on the 7th of September ; but the last sixteen days of his life were 
rendered quite comfortable by the paraldehyde. The agony of dyspnoea which 
he had previously suffered gave place to tranquil sleep, with diminished suffer- 
ing during the waking intervals. 

Hydrate of ainyl is generally preferable to paraldehyde, being 
more reliable as well as more agreeable. It is found efficient In ex- 
treme cases of insomnia, including those due to the opium-habit. It 
is also available when a weak heart forbids the use of chloral. 

Sulphanal is at present far more extensively employed than either 
paraldehyde or hydrate of amyl. Its agreeable effects and freedom 
from taste have already won for it an extraordinary popularity. It 
is applicable in all forms of insomnia, in insanity, and in the opium- 
habit. It is nearly free from danger, and induces no habit. It is not, 
however, free from objections. These have been found by Dr. Grif- 
fith^ to be the following : 

1. Slowness of action. 

2. Effect prolonged into the following day. 

3. Uncertainty of dose. 

4. Unpleasant after-effects ; which are, mental excitement, nausea, 
vomiting, dizziness, headache, languor, exhaustion, depression, and a 
staggering gait. 

5. Frequent failure to produce sleep. 

This author, while favorably impressed with sul phonal, expresses a 
decided preference for paraldehyde and hydrate of amyl ; especially 
the latter. 

My own experience with sulphonal has been very favorable. No 
unpleasant effects have been observed, except an occasional languor or 
drowsiness the following morning. I have also observed an uncer- 
tainty in its action ; the same patient getting a retarded or imperfect 
effect on one occasion, and again a very powerful effect from a less 
dose. I have usually given ten to fifteen grains as an initial dose, 
and have rarely exceeded twenty, which amount appears quite safe 
and is ordinarily sufficient. 

1 Remarks on the Unpleasant Effects of Sulphonal. Therap.Gaz., May 15, 1889. 
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Chronic Diarrhoea. 

In chronic, as in acute diarrhoea, it is probable that no remedy has 
been used more largely than opium. The effects of this mode of 
treatment, however, are far from satisfactory. Among the veterans 
of the war, a very large number are still suffering, from this disease. 
From official sources* I have learned that there were on September 6, 
1889, 63,523 pensioners on the rolls whose disability consists entirely 
of chronic diarrhoea ; and this does not include cases in which pension 
is allowed for chronic diarrhoea and other disabilities. About one- 
eighth, therefore, of all the pensioners are disabled by this cause alone. 
That so great a number of cases remain uncured at this date, more 
than twenty-four years after the close of the war during which most 
of these cases originated, is sufficient evidence that their treatment, 
whatever it has been, has not been attended with success. These men 
are ill-nourished and feeble ; their diet is necessarily limited to a few 
articles of food, and exhausting attacks of diarrhoea are brought on 
by any trifling error of diet or change of temperature. These attacks 
often induce dysenteric symptoms. A small proportion only of these 
cases are probably at present under active treatment. Many rely 
upon some special remedy for temporary relief; some have discarded 
all medicine and try to keep the disease in check by diet alone. As 
might be expected, some have become opium-eaters,^ though no such 
cases have come under my notice. Until recently, it has been my 
own custom to prescribe opium to some extent in such cases, though 
in very small doses ; but during the past year I have treated these 
cases antiseptically with far better results. The remedy chiefly used, 
in my cases, is the sodium salicylate, in five- to ten-grain doses, three 
or four times a day. Though the number of cases has not been 
large, the results have been so far very satisfactory. In almost all 
of the cases the diarrhoea has been checked in two or three days, and 
the benefit has been more lasting than that following any other treat- 
ment. The digestion has improved, a greater variety of food can now 
be taken, and the various nervous symptoms which are apt to accom- 

1 Letter from the Commissioner of Pensions to Senator Dawes, to whom I am indebted 
for this information. 

» Ira RusaeU, M.D. : Opium Inebriety. Quarterly Review of Narcotic Inebriety, 
January, 1888. 
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pany this disease have been »greatly relieved. Besides the soldiers, 
several of my cases have been ladies. In two of these depression of 
spirits has been a prominent symptom, and the relief to this has been 
quite remarkable. 

Salol has also been used by me with success in chronic diarrhoea. 

Ifaphthalin, which is highly recommended for the treatment of 
chronic diarrhoea by Henry,* Wilcox,* Peabody,* and others, I have 
not yet tried. 

The antiseptic method, which has been extensively and successfully 
used in tfie acute forms of diarrhoea, promises to become equally 
serviceable in the chronic form. Being entirely safe it may be used 
experimentally, without hesitation, and the effects thus far render it 
highly probable that it will prove of great benefit to a large proportion 
of the many thousands of war veterans who still sufier with this disease. 

All of the antiseptic remedies which have proved valuable in chronic 
diarrhoea may properly be classed among the substitutes for opium. 

The two following cases of chronic diarrhoea are appended as illus- 
trations ; one of them being an old soldier, and the other a lady. 

Case V. — ^J. C, aged fifty-four, contracted diarrhoea in the army, and haa 
suffered from it ever since the war. His stools are usually watery ; when 
diarrhoea is relieved the bowels become constipated. He has to be very 
careful about eating ; has grown very thin and weak ; has much headache 
and dizziness ; has been treated by myself at times for twenty years, and also 
by other physicians, with only temporary relief. On February 21, 1889, he 
came to see me with an unusually severe attack of watery diarrhoea, which 
had brought on dysenteric symptoms. He had from four to seven stools 
daily, containing mucus and blood. He had also much pain in the bowels, 
hips, and legs, with headache. I ordered the sodium salicylate, ten grains 
four times a day in solution with glycerine and water. He came to see me 
eight days later, and reported that the symptoms were greatly relieved on 
the second day. Since then there had been one or two dejections daily, 
thin, but without blood or mucus ; all of the pains had ceased, including the 
headache. The appetite was improved. He says he has never had any 
medicine since leaving the army which has affected him as favorably as this. 
He called again June loth ; he had then had two attacks of watery diarrhoea 
since March 1st without mucus or blood. Each time he resumed the use of 
the sodium salicylate and was relieved entirely in three or four days. He 

^ Antiseptic Medication. Transactions Association of American Physicians, vol. 
iii.. 1888. 

s 8t. Louis Medical and Surgical Journal, March, 1887. 
' Boston Medical and Surgical Journal, Feb. 24, 1887. 
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now has two or three dejections daily which are unformed hut not watery. 
His general condition is much improved. 

Cas£ VI. — Mrs. G., widow, aged forty-five ; was first seen by me in August, 
1884. She had then suffered for some years with chronic diarrhoea, for which 
she had been treated without benefit. I gave her pills of nitrate of silver 
one-sixth of a grain, and opium three-quarters of a grain, three times a day, 
which checked the bowels for the time being. She was not cured, however, 
for the least error of diet brought on a return of the diarrhoea, and the move- 
ments were always watery. Her diet was restricted of necessity chiefly to 
bread and eggs. Neither meat, vegetables, nor milk could be digested. There 
were constant d3rspeptio symptoms, emaciation, and great depression of spirits. 
Whenever diarrhoea returned severely she resorted to the pills, whose propor- 
tions were several times changed to find the minimum effective dose of opium, 
which proved to be one-quarter grain combined with one-quarter grain of the 
nitrate of silver. 

In August, 188S, I gave her the sodium salicylate, five grains in capsule, 
three times a day after meals. One week later she reported that she had one 
stool daily of more consistent character than for years. There was much 
flatulence, however, and the experiment was tried of adding iodoform one- 
half grain to each capsule. On September 27th, she reported that she was 
improving, but had occasional slight returns of diarrhoea, and the digestion 
was not very good. The sodium salicylate alone was thereafter given as at 
first. I did not see her again until January 28th, when she informed me that 
she had had no diarrhoea since September 27th. The digestion was better, 
though still not perfect ; she could eat many articles of food which she had 
not been able to touch for years ; she had gained much flesh and strength, 
and, above all, the depression was gone, and she was in the best of spirits. 
She had then taken the sodium salicylate continuously for five months. She 
said she thought, from the exhilarating effects, that it must be a stimulant. 
Since then her health has been excellent, and there has been no return of the 
diarrhoea. She has taken no opium nor any other medicine since January. 

In bringing this paper to a close, let me say, by way of recapitula- 
tion, that we now have remedies at command which may be used 
instead of opium in many, if not all, of the chronic affections in which 
this remedy was formerly our main dependence. For producing sleep 
and for the treatment of chronic diarrhoea, we have at present certain 
hypnotics and antiseptics which are not only as efficient but so much 
more satisfactory that we may practically lay opium aside to be used 
only on rare occasions. As an analgesic opium still stands at the head 
of the list for promptness and certainty; but the antipyretics which 
have been mentioned in this paper are capable of replacing it in prob- 
ably the majority of chronic cases ; and the relief which these agents 
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afford is attended with less disturbance of the system than that which 
is induced by opium. In rheumatism opiates have been very largely 
superseded by the salicylates. 

In my own practice opium has become a much less important element 
than it was a few years ago ; and this change is attended with great 
satisfaction to myself, partly because, with other remedies, better results 
are obtained ; and partly because the danger of helping to form the 
opium-habit is thereby much lessened. Slight as this dreaded danger 
may be when opiates are prescribed with caution, yet the danger is 
amply sufficient to cause us to rejoice in the recent valuable additions 
to the list of remedies which have come to be recognized as substitutes 
for opium. 



DISCUSSION. 

Db. Israel T. Dana: I do not think that Dr. Adams has at all exagger- 
ated the frequency of the opium-habit. I do not think it would be possible 
to exaggerate its pernicious effects. But I do think the medical profession is 
held too generally responsible for its prevalence. People take up the use of 
opium of their own accord, just as they do the use of wines and distilled 
liquors. Some years ago I met with a case in which the habit was induced 
by a curious and perhaps unique method. A letter was received by the Super- 
intendent of the Maine General Hospital, from a gentleman, saying that he 
and his wife desired to enter the institution together, to be cured of the mor- 
phine-habit. He quaintly added : "We propose to leave off the morphine, 
or to leave our bones with you." We expected to see an aged couple arrive, 
but instead, a specially jolly-looking young man and wife appeared. They 
were using six grains of morphine apiece daily. The husband's habit was 
formed in this way : Having, months before, administered hypodermic injec- 
tions of morphine to a neighbor dying of cancer and too poor to command 
frequent visits from his physician, the syringe and some of the morphine 
remained still in his possession, when he met with an accident which resulted 
in fracture of the femur. One day, while suffering pain in the limb, it occurred 
to him that morphine used to give great relief to the cancer patient, and 
he resolved, without consulting his physician, to try it for his own pain. 
The effect was very agreeable, and after a time he thought, " Why can't my 
wife have a little of this fun, too?" So he began giving it to his wife, who 
was in perfect health, simply in order that she might have a share of "the 
fan" In this way she, too, fell a victim to the habit. 
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Db. G. M. Garland: I appreciate the fact that Dr. Adama has not 
attempted to exhaust the list of substitutes for opium. I therefore do not 
intend my remarks as a criticism. There is one drug that has served me so 
well as a substitute that I think that it is worth mentioning in this connec- 
tion. That is the fluid extract of gelseminum. I have used this for eight or 
ten years in chronic cases of pain and in neuralgia of certain types, and in 
certain hysterical cases. In frontal headaches the drug acts admirably. In 
acute coryza I know of nothing that will relieve the headache so quickly. It 
is also useful in chronic headaches. A young woman came into the county 
hospital with headache which had lasted six weeks. She had been under 
the influence of morphia. I put her on gelseminum, and for the first day 
added one-sixtieth of a grain of belladonna. The pain was gone in a short 
time, and at the end of a week she left perfectly well. In the pain of difficult 
menstruation it acts very well. In some of these cases I have combined it 
with cannabis indica. Only this last week I had a case of a lady with an hys- 
terical attack just previous to the flow. This time she complained of pain in 
the cardiac region, with gasping for breath during the paroxysms of the pain. 
I gave her ten drops of fluid extract of gelseminum, to be repeated every half 
hour until relief was obtained. The paroxysms seemed to be relieved, and 
the woman went to sleep from exhaustion. 

As is well known, this drug has the peculiar property of producing diplopia 
and ptosis, and where there is sufficient interval between the doses these signs 
give ample warning. I am accustomed to give five to ten drops every half 
hour until we get the physiological eflect, or relief is afforded. The mother 
of the lady to whom I have referred is also neurotic, and suffers from severe 
neuralgia in the left arm. I treated her in one of these attacks with heavy 
doses of morphia. One night, after giving her subcutaneously something over 
two grains of morphia in divided doses, she passed into a condition of col- 
lapse, her skin became cold and clammy. She finally came around all right. 
In the last attack I gave her gelseminum until heaviness of the eyelids was 
produced. She then passed a comfortable night and went to sleep. As a 
simple hypnotic it works in some cases of temporary congestion with insom- 
nia and headache. In one case, of a man who had suddenly lost money and 
had been unable to sleep for several days, gelseminum with galvanism to the 
head afforded decided relief in the course of twenty-four to forty-eight hours. 
In hysterical cases with the globus hystericus, gelseminum will often induce 
sleep in a short time. As the patients express it, *' they have to go to sleep." 
I have never seen any bad effects from the drug in the way of depression of 
the heart. 

In view of the results which I have had, I deem the drug worthy of men- 
tion in this connection. 
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Case I. Remarkable case of slow pulse extending over a periixl of nearly two 
years. — G. W. P., white, male ; carpenter, aged fifty-four years. Father died 
of cystitis (enlarged prostate?) at the age of seventy-five years. Mother died 
of cancer at the age of forty-five years. Has himself always been healthy ; 
almost never lost time from his work on account of sickness. The only illness 
he remembers was neuralgia of the stomach, fourteen years ago. Has received 
no injuries except a fall when nineteen years old — fell on his feet about a dis- 
tance of fifteen feet; suffered no bad consequences — and ten years ago a 
piece of brick fell on his head, cutting the scalp, but causing no serious injury. 
Never had any form of venereal disease. Has always been temperate in regard 
to the use of alcoholic stimulants, but not so as to the use of tobacco — smoking 
a pipe almost constantly when opportunity offered. I have been his family 
physician for sixteen years. During this time was never called upon to attend 
him personally until the present illness, which began December 13, 1887. He 
had been building a house down in Maryland, in a malarial locality, when he 
began to have ** weak spells," and finally, upon lifting heavy weights, on 
several occasions he fainted. Becoming alarmed, he returned home, and I was 
sent for. At this time I could find no well-defined disease. He was weak 
and depressed, tongue clean, no fever, mind clear, pulse 86. There is no 
reason to think there had previously been anything abnormal about his pulse. 
Urine normal. Bowels constipated. Examination of the heart discovered 
no organic disease. The systole was full and strong, and the diastole greatly 
prolonged. 



SLOW P0LSB. 121 

The following is the record of pulse and treatment from December 18, 1887^ 
to June 20, 1888 : 

December 13. Pulse 36. Tr. digitalis, strychnine, iron and quinine, and 
belladonna ordered. 

14^A. Pulse 26. Digitalis stopped. Carb.ammon. ; hyoscyamus and camphor.. 
Digitalis was stopped on account of producing alarming faintness. 

15^. Pulse 36. 

20th. Pulse 30. 

23c?. Pulse 26. 

24M. Pulse 27. 

26^. Pulse 22. ' 

27/A. Pulse 24. 

30^A. Pulse 26. Dr. W. W. Johnston in consultation. 

January 3, 1888. Pulse 28. Faradic current applied to chest and back of 
neck. When one pole was applied to neck under one ear it caused dizziness 
and faintness. 

6th. Pulse 89. 

Wh. Pulse 60. 

20th. Pulse 76. 

He had been ordered to stay in bed, but when he felt better he got up and 
started down stairs. Was seized with fainting spells, in one of which he wa» 
on the stairs, and fell down stairs ; in another, fell out of a chair ; was un- 
conscious about one minute. After January 20, 1888, when pulse had risen 
to 76, he had no more fainting spells, but continued to convalesce slowly, and 
in March was able to resume work. He was cautioned about over-exertion 
and heavy lifting, and specially not to use tobacco in any form. He could 
not, however, resist the temptation to take an occasional smoke. He con- 
tinued to work at intervals during the summer until October (1888), when he 
had a relapse, coming on with the same symptoms as the first attack. 

The following is the clinical record from October 2, 1888 to April 15, 1889: 

October 2, 1888. Pulse 36. Faint sinking spells. Chills. 

Sd. Pulse 24. Quinine 0.60 each morning. 

8/A, 9 A.!!. Pulse 24. 

9th, A.M. Pulse 18. Nitroglycerine, 1 per cent., 2 drops every 3 hours. 

10th, A.M. Pulse 26. Iodide and bromide of potassium. 

nth. Pulse 30. 

12^. Pulse 28. Complains of "burning throughout the bloodvessels.'^ 
Stop nitroglycerine. Pulse has been as low as 20 per minute. 

14/A, A.M. Pulse 26. Nitrite of amyl, if necessary. Pills of strychnine, 
belladonna, cafi*ein. 

19^ A.M. Pulse 20. Pulse 24 since 19th. 

23</, A.M. Pulse 18. No pills since Sunday. 

26^, A.M. Pulse 32. Dr. A. £. Johnson visited him. Fainting spells. 

November 14, A.M. Pulse 37. 

17th, A.M. Pulse 44. 
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24/A, A.M. Pulse 36. 
29ih, A.M. Pulse 36. 
December 10, A.M. Pulse 36. 
16th, A.M. Pulse 40. 
2m, A.M. Pulse 38. 

Januaryl,1889, A.M. Pulse 40. Spells. Strophanthus. Bromide of ammo- 
niam. 
2d, A.M. Pulse 32. 
Sd, A.M. Pulse 36. 

10^, A.M. Pulse 32. Spells every day, but generally better. 
I7th. Pulse 42. 

24th, Pulse 40 to 60. Weaker. Delirium at times. 

Slst. Pulse 40. No spells. Sometimes delirium. Not as weak. Takes food. 
"February 9, a.m. Pulse 36. 
I7th, A.M. Pulse 30. Seems improved. 
24thj A.M. Pulse 32. Flashes of heat around heart. 
March 3, A.M. Pulse 34. 
lO^A, A.M. Pulse 36. Better. 
17fhy A.M. Pulse 44. Sitting up. 

24th, A.M. Pulse 18. Bad fainting spells. Black in face. 
2Sth, A.M. Pulse 20. 
29th, A.M. Pulse 36. 

FlQ. 1. 




Taken March 29th. Pulse 36. 



Slst, A.M. Pulse 38. 
April 1, A.M. Pulse 15. 



Fio. 2. 




Taken April Ist. 

Sth, A.M. Pulse 15. 

Wth. Pulse 38. 

Improved so that he sat up, and could go around the house and out for 
short walks. No attempt to work. 

About August 1, began to have a return of old symptoms. 

August 5. Pulse 34 ; 6th, pulse 36. For a week had had frequent spells, 
with partial unconsciousness and dyspnoea. Pulse down to 12 or 15 during 
spells. Once fell down stairs. Bromide of ammonium. 

10/A. Pulse 13 ; temp. 97**. After August 10th no more " spells." Pulse 
regular and strong, not double. Sweating freely. 

nth. Pulse 13; temp. 95^. Confined strictly to bed, and put on diet of 
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boiled milk, Mellin's food, and lime-water. Whiskey and camphor as stimu- 
lants. August 11th had two spells. 

12th. Pulse 1*4 ; temp. 97.2^. More comfortable, no spells, appetite good, 
sleeps well, bowels regular, urine free. 

IZth. Pulse 13 ; temp. 95°. 

14^. Pulse 12; temp. 96°. Feeling better. Respiration slow but normal. 

15lh. Pulse 13. 

16^^. Pulse 38 ; temp. 96.5' 

17/A. Pulse 16 ; temp. 95.8' 

19^. Pulse 36 ; temp. 98°. Pulse at one time, after turning over in bed, 
up to 66. 

21tt. Pulse 46 ; temp. 98' 

2Sd. Pulse 36 ; temp. 97' 

25^. Pulse 34 ; temp. 97.5' 

September 10. Pulse 34. Unconscious attacks have ceased. Still slight 
spells of faintneas. Sitting up down stairs. 

nth. Pulse 34 ; temp. 96' 

16^A. Pulse 32 ; temp. 97' 

18^A. Pulse 18 ; temp. 94.5' 

These spells are described as follows : They come on suddenly, without 
warning, often without apparent cause, sometimes following some exertion. 
He faints, losing consciousness. He describes the sensation as one of utter 
helplessness as they attack him and as he comes to himself when they pass off. 
They last from a few seconds to half an hour. The breathing is gasping 
and slow, as in dying, and consciousness returns with a long-drawn breath. 
There is a drawing of the muscles of the arms and neck, as in stretching and 
yawning, but no convulsive movements. Face and hands become pale and 
then dark purplish. There is no pain, but great exhaustion. Says himself 
they are due to " stoppage of the heart.'' Has great confidence in the bro- 
mide of ammonium, which he thinks stops the attacks. 

During the time his pulse was slowest, from 12 to 16, these spells were re- 
curring almost constantly, and his wife described the condition as " terrible.'' 
She worked over him faithfully, with whiskey and camphor internally, mustard 
and rubbing externally, and nitrite of amyl by inhalation ; but thought many 
times that he was dead, with the black face, gasping respiration, and pulse 
that seemed at times to stop entirely. She had learned to count the pulse, 
and she was certain that during the spells it was often much slower than I 
have recorded. 

The treatment of the case from the first has been : rest in bed, tonics and 
stimulants, electricity, and bromide of ammonium, together with supporting 
diet. The tonics used were : Iron, belladonna, quinine and strychnia. 

Gm. 

R .— Strychnise 04 

Ext. bellad 0.20 

Ferri pyrophos 3.00 

Quin. hydrochlor 3.00 

In 20 caps. S. One three times a day after food. 
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These capsules were taken nearly constantly while he was under observa- 
tion. The stimulants used were whiskey, camphor, and coffee. Digitalis was 
tried, but made him distinctly worse. Nitroglycerine seemed to help for a 
few doses, but later caused distress. Convallaria and strophanthus were tried 
with like result. Nitrite of amyl was useful during the paroxysms in restor- 
ing consciousness. The form of electricity employed was the faradic cur- 
rent, one electrode over the heart and the other to the back of the neck. It 
seemed to be of decided benefit. The drug, however, which appeared to be 
of most benefit was bromide of ammonium, given in doses of 1 g^am three 
times a day, and extra doses when paroxysms threatened. He appreciates the 
relief from this medicine so much that he is not satisfied to be without it. 

N(yrE.— October 4, 1889. At the request of Dr. S. W. Mitchell, when this 
case was presented to the Society, I had an examination made of the eyes. 

Dr. W. K. Butler was kind enough to do this, and the following is his 
report : 

" No external changes ; muscular action good. Pupils react both to light 
and accommodation. No change in the fundus ; veins and arteries of normal 
calibre. Slight venous pulsation. Disks normal. Field of vision approxi- 
mately normal. Both eyes the same. Degree of vision not taken, but appar- 
ently good, as ophthalmoscope shows but slight refractive error.'' 

Pulse was* taken at this date, standing, sitting, and lying, and found the 
same for each position. 

By a curious coincidence, on the day the foregoing report was read 
before the Association, an old gentleman presented himself to be ex- 
amined by the members on account of a slow pulse. He was examined 
by several of those present, and his pulse found to be between 32 and 
36 per minute. At my request he came to my office a few days later 
for more careful inspection. The following is the report of the case 
as given by himself: 

Case II. — J. T. S., aged eighty-three years. Nativity, New Lebanon, 
N. Y. Bom 1806. Father died at the age of fifty-five years ; cause not 
known. Mother at age of twenty-one years, died of consumption. No brothers 
nor sisters. To sea at seventeen years, for four years. Was one month old 
when mother died. Left New York for the West, Michigan, in 1831. Was in 
the Black Hawk War in 1832, for thirty or forty days. In 1833 had bilious 
fever, and after that fever and ague for a year. In good health from then until 
1861, when he had a faint attack while working hard. Was in Kenosha from 
1841 to 1865, in the express business. Frequent spells of fainting or dizziness, 
and finally fell in one, in 1864. Did not entirely lose consciousness. At first, 
spells once in six or eight months. In 1864, from over-exertion, fell. Attack 
did not last more than one or two minutes. On one day had fainting spells 
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every hour. False natural up to 1862. After that gradually became lees, 
until in four or five years it was 36» and has remained so. Never had syphilis. 
Now in excellent health. Does not have fainting spells more than once a 
year. Has been hard of hearing for fifteen years. Never headache. Suffers 
much from cold. Keeps close to fire in winter. GK>es out but little. Heart : 
Valvular sounds normal ; systole irregular — sort of double or treble sound, 
diastole prolonged. Bowels regular. Digestion good. Sleeps a great deal. 
Temperature under tongue 96^. Respiration 20. Pulse the same sitting or 
standing. Has been married three times — the last time three years ago, at 
the age of eighty years. 

Fio. 3. 




Sphygmogram, taken by Dr. R. T. Edes, Sept. 26, 1889. 

Note. — While preparing this report for the printer, still another 
case has come under observation in my own practice. 

Case IH. — Mrs. F., aged seventy-five years. Greneral health has been good, 
excepting attacks of faintness and vertigo, to which she has been subject for 
three or four years. She can feel them coming on with a buzzing noise in the 
ears. If standing, and not able to get to a seat quickly, she falls with a mo- 
mentary unconsciousness. I have been consulted about them on several occa- 
sions, and directed special care about the diet and regulation of the bowels. 
Had not noticed any unusual slowness of the pulse until the present attack, 
which came on with a spell of unusual severity, October 1, 1889, at midnight. 
She said things looked black, had sick stomach and gagging, dizziness, faint- 
ness, and short of breath, but not unconscious. Felt effects all night, said 
remained in bed next day, complaining of severe backache. 

October 2, 1889. Pulse 35. 

Sd. Pulse 35. 

^h. Pulse 35. 

5th, Pulse 34. 

7th. Pulse 36. Sitting up. 

Heart sounds normal, except slight blowing sound with systole. Badial 
pulse and heart-beat correspond. Treatment : 

B. — Potas. bromidi 12 

Spts. seth. CO 25 

Syr. limonis 25 

Aqua ad 100 

S. Dessertspoonful in wineglass ful of water every four hours, and arom« 
apt. of ammon., teaspoonful as required for a stimulant. 
She is still under treatment; improylDg. 
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The most interesting question in these cases turns upon the pathol- 
ogy — What is the cause of this retarded action of the heart? I 
believe that it is a condition of rare occurrence, although in looking 
up the literature of the subject I have found a large number of cases 
reported under the title of " slow pulse,'* some of which correspond in 
many particulars with the one here presented. 

The causes which produce slow pulse may be classified as follows : 

1. Diseases or injuries to the nerve centres, producing either irrita- 
tion of the pneumogastric or paralysis of the sympathetic (accelerator) 
nerves of the heart. 

2. Disease or injury of the pneumogastric nerve, increasing its 
irritability. 

3. Disease or injury of the sympathetic nerves of heart, paralyzing 
them. 

4. Disease of cardiac ganglia, by which the influence of the pneumo- 
gastric nerve preponderates. 

5. Disease of the heart muscle (degeneration), whereby it fails to 
respond to the normal stimulus. 

6. The action of poisons, as lead or tobacco, either on nerve endings 
or on nerve centres. The poison generated in salt fish (Case 60). 
Also the poison of certain febrile diseases; algid pernicious fever 
(Case 67). 

In the present cases it is difficult to say even at this late stage to 
which of these divisions they belong. There are no symptoms to indi- 
cate any form of disease of the nerve centres. There is no evidence 
of disease in the nerves themselves, nor have we been able to discover 
any organic heart disease that might account for the symptoms. We 
have left, then, only the action of certain poisons ; and the question 
presents itself, whether, in the first case, the conditions here found may 
not be the result of tobacco poisoning from excessive smoking. This 
appears to me to be the most plausible explanation. Another possibility 
is malarial poisoning. When the attack came on he was working in a 
very malarial district, and in the summer of 1888 he had intermittent 
fever, which was relieved by quinine. These considerations make it 
probable that we have a paralysis of the accelerator nerves and not an 
irritation of the vagus. 

The symptoms presented in the case are those due solely to the de- 
fective circulation. The syncope attacks were the result of insufficient 
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blood-supply in the brain, and if long continued must result in serious 
alterations of the nerve centres, as well as of other organs, more partic- 
ularly of the heart itself, by interfering with its nutrition. 

In many of the cases collected in connection with this report, the 
pathological appearances were a result of the slow pulse, rather than 
the cause. 

In looking up the literature of " Slow Pulse " in the Library of the 
Surgeon-General's Office, I find it more extensive than I had antici- 
pated. And I wish here to pay a tribute to this magnificent library and 
its admirable management for convenience of consultation. Without 
its Index- Catalogue it would have been simply impossible for me to have 
brought together the cases, of which short abstracts are here appended. 

The whole number of cases given in abstract is ninety-one. The 
following is a brief summary according to the supposed causes or path- 
ological conditions : 

1. Autopsies are given in 27 cases (Nos. 4, 7, 8, 10, 18, 21, 22, 23, 
24, 25, 28, 29, 30, 31, 82, 33, 35, 37, 38, 39, 45, 47, 50, 78, 86). 

2. Disease of the brain, 8 cases (4, 24, 27, 38, 39, 45, 67, 81). 

3. Disease or injury of cervical vertebrae, 11 cases (7, 28, 29, 30, 
31, 32, 33, 34, 35, 36, 37). « 

4. Epilepsy, convulsions, 7 cases (15, 20, 22, 46, 59, 87, 90). 

5. Heart disease, 9 cases (18, 25, 47, 48, 50, 70, 75, 78, 93). 

6. Ossification of aortic valves and coronary arteries, 3 cases (8, 
10, 21). 

7. Starvation and exhaustion, loss of rest, convalescence, 3 cases 
(13, 14, 94). 

8. Lead poisoning, nervous shock, pernicious fever, 3 cases (28, 
53, 54). 

9. Poisoning by salt fish (?), 1 case (60). 

10. Cholera morbus, indigestion, 3 cases (73, 77, 84). 

11. Acute febrile condition, 4 cases (40, 41, 42, 88). Also nine 
cases of slow pulse in fever referred to by Drs. Halpin and Mease, 
Dublin Med. Journal, xiii., February, 1849. 

12. Pericarditis, 2 cases (17, 91). 

13. Cerebral syphilis, 2 cases (6, 54). 

14. Rheumatism, 1 case (79). 

15. Sunstroke, 1 case (5). 

16. Not given, 35 cases. 
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The slowest pulse recorded was in Case 79 — 3 per minute for 
several hours. In Case 83 it fell to 4 per minute for four minutes, 
during an attack of syncope, and once it did not beat for 35 seconds 
and again for 25 seconds. The next slowest pulse was 7 per minute, 
in Case 36. In Case 3 it fell to 9 per minute. 

In reviewing these cases of slow pulse it is evident that the patho- 
logical conditions are very diverse, but they can probably all be referred 
to one or the other of the five classes given above. 

Dr. A. Flint, in his article upon the subject in the Am. Practitioner^ 
vol. xiii., 1876, very appropriately divides them into two varieties, 
namely : 

1st. Functional slow pulse. 

2d. Organic slow pulse. 

Organic slow pulse, including all cases in which organic changes, 
principally of the nerve centres or the heart, are evident during life or 
demonstrated by autopsy. 

Functional slow puhe^ embracing all caaes in which no such lesions 
csii be found. 

It will be evident at a glance at the summary given above that 
nearly one-half of the cases belong to the " Functional '* division. This 
fact has a special sig aificance because it is equivalent to a confession 
that in nearly one-half of the cases we are ignorant of the true cause 
of the condition. The same, however, is true of many very common 
diseases to which we give a name from certain groups of symptoms, as 
smallpox, measles, yellow fever, etc. 

On the same grounds, perhaps, ^' Functional slow pulse '' may deserve 
the dignity of a name as a distinct disease. A large number of the 
cases correspond very closely in their clinical history with the case 
which has g^ en a text for this paper. 

SymptornJ of Functional Slow Pulse : 

Prodromes of malaise, weariness and exhaustion. 

Fainting fits with momentary unconsciousness. 

The pulse becoming slow from a minimum of 4 per minute to 40 per 
minute, averaging from 18 to 40 per minute. 

The fainting fits keep pace in frequency and severity with the low 
rate of pulse. 

The attacks arc remittent in character, lasting from a few days to 
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several weeks, then remitting for a similar interval^ to return with in- 
creased severity. 

The course here outlined continues until the individual dies in a 
syncopal attack more severe than any preceding, from utter failure of 
the heart to propel the blood through it. No organic disease can be 
detected to account for the slow action of the heart. The symptoms 
observed are the result of the deficient circulation, and many of the 
appearances found at autopsy are from the same cause — especially where 
the case has been prolonged. 

Treatment is purely symptomatic and thus far has not been encour- 
aging. Prognosis is unfavorable ; in the cases recorded, all, or nearly 
all, have terminated fatally, death occurring from sudden syncope. 
The pathology is entirely in the dark, but further study into the func- 
tions of the cardiac nerves and ganglia in their relation to the heart 
muscle promises to throw most light on the subject. 

It is possible that '^ Functional slow pulse '' may be a disease of the 
cardiac ganglia. Closely allied to the function of the cardiac nerve 
supply also, is the question of functional rapid pulse, incidentally 
referred to in this paper. 

Case IV. 1793. Btstory of a cage in which there took place remarkable alow- 
ness of the pulse. Pulse down to 9 per minute, — Man, fifty- four years, laborer. 
Had fallen senseless in the street. 

May 16, 1792. Pulse 24. Exhaustion, fainting, and convulsive attacks. 

17/A. Pulse 23. 

18/A. Pulse 26. 

19M, A.M. Pulse 10; strong and regular. Constant sickness and faintness. 

l^th, 3 P.M. Pulse 9. 

19M, 7 P.M. Pulse 9. 

Died on the 20th. Autopsy : Two ounces of watery fluid found in the 
ventricles of the brain, a gelatinous appearance in some parts of the pia mater. 
No other cause assigned for the slow pulse. — Afedical Commentaries (Duncan), 
Edin., 1793, p. 458. 

Case V. 1808. Singular case of diseojic attended with retarded pulse, (Dr. 
Malachi Foot, of New York, for Dr. Orchard Gould, Branford, Conn.) — June, 
1808. John Smadley, aged twenty-four years. After three days' prodromes 
of oppression to breathing, sighing respiration, and debility, there was loss of 
vision and then loss of consciousness. Came on after mowing grass on a warm 
day, and drinking freely of water. [Sunstroke?] Pulse, for ten days, from 
14 to 30 per minute. Treated by bloodletting. Recovery in two weeks. — 
Medical Repository, N. Y., 1809, p. 138. 

9 
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Case VI. 1825. Case of epilepsy with remarkable slowness of pulse, (Wm. 
Burnett, M.D.) — Naval officer, aged forty-six years. Occasional attacks of 
epilepsy for twelve years, up to four years ago, since which time none until 
the present. 

August 23, 1820. Return of paroxysms. 

Treatment: Moderate bloodletting, local and general purgatives, tonics, 
and small doses of pil. hydrarg.^ checked them. 

January 27, 1821. Return of attacks very frequent, four or five in half an 
hour, nausea, drowsiness, etc. Same treatment. 

April. Attacks have been lighter, but complained of uneasiness and dis- 
tention at epigastrium, and dyspnoea. In bed ; pulse 86, regular and small. 
Next day, pulse 20, and from that time until May 6th, from 28 to 66 per 
minute. 

July 2. Pulse 56. Great languor, uneasiness, and fulness about the 
epigastrium. 

Zd. Had a bad night, nausea, vomiting, and slight attacks of epilepsy. 
Pulse 24. No headache. Camphorated mercurial ointment and pills of blue 
mass and colocynth. 

9^A. Had several slight attacks. Pulse 52. No specific effect from mercury. 

16M. Has had slight attacks. Pulse 20. 

nth. Pulse 18. 

2Qth. Pulse 14. 

2\st. Pulse 14. Slight paroxysms. 

22rf. Pulse irregular. Paroxysms frequent and severe. Pulse ranges from 
24 to 74. Stops during paroxysms, sometimes seven, eight, or ten seconds. 

2^th, Pulse 18 to 16. 

August 2. Pulse 2^.— Medico- Chir, Trans,, 1825, p. 202. 

[Note.— This was probably a case of cerebral syphilis. — D. W. P.] 

Case VII. 1835. Remarkable slowness of pulse in a horse, (Reported by 
Mr. Pope in the Veterinarian.) — October 17, 1835. Mr. Pope was called to 
see horse belonging to Mr. Ruxton Hill, of Fiddes, Feveran. Pulse was 
found to be only 10 per minute, with a strong bounding rattle which made 
the whole chest shake so that it could be seen at a distance. The heart at 
times ceased beating and the horse fell down. The veterinary not knowing 
the nature of the disease, the horse was bled, given laxatives every second 
day, a seton inserted behind each ear, a rowel in the chest, and this treatment 
continued for a fortnight, when he gradually fell off* his feed. In consequence 
of this the laxatives were stopped, and the pulse rose to 25. As, however, 
the horse was growing worse, and continued to fall down, it was decided, in 
consultation with other veterinarians, that the case was hopeless, and he was 
killed. 

Autopsy. — The disease proved to be dropsy of the spine in the situation of 
the cervical vertebrae. On opening the spinal canal at the first and second 
vertebrae a considerable quantity of water flowed from the neck— evidently 
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from the spinal cavity. The brain and all the internal organs appeared quite 
healthy. — London Medical Gazette, vol. xx., 1837, p. 254. 

Case VIII. 1838. (John R. Gibson.) — Mr. W., aged seventy years. Tem- 
perate. Always in good health, excepting fits. Slight fit twenty years ago. 
Swimming in the head, coming on suddenly, coldness of extremities. For 
last eight years fits more frequent, coming on without apparent cause. 

July 29, after attack of indigestion, had a fit. Pulse 22, full and firm. No 
pain nor uneasiness about head. A purgative and an alkaline mixture were 
ordered. 

August 2. Pulse 17. Had many fits during the day. No heart disease 
could be detected. 

Description of "fits:" If slight only, face became pallid, respiration rather 
labored and quicker than natural. No pulse, but directly the heart acted the 
pallor rapidly gave way to a blush, and all was as before. If severe, the 
pallor increased, the expression became ghastly, the eyes turned up; involun- 
tary twitchings ; respiration quick and labored, with the alse of the nose vio- 
lently drawn in at each inspiration, producing a peculiar noise ; surface cold, 
perfect loss of sensation, volition, etc., and sometimes involuntary discharge 
of feces and urine. The heart was not acting, and I observed for more than 
half a minute, when no stroke whatever could be detected. If a feeble 
action of the heart only took place, such as could scarcely be felt at the wrist, 
the symptoms would continue ; but directly a decided contraction occurred 
the face would immediately change from pallor to redness. Then a suspen- 
sion to the breathing in which the hand would be raised to the throat ; an 
apparent state of strangulation existed for the moment ; sensibility imme- 
diately returned. The pulse then beat steadily for ^yq beats at the rate of 
60 in a minute ; and he would always, without exception, conceive that he 
had been asleep. 

3c?, 1 P. M. Pulse 17 ; irregular and intermittent. 

9 P. M. Pulse 16. 

4/A. Expired in a fit. 

Autopsy, — Brain congested, but otherwise healthy. Cartilages of ribs com- 
pletely ossified; right pleura healthy; left pleura adherent; no liquid in 
pleural cavities ; pericardium healthy ; aorta dilated ; heart rather large ; 
cavities and valves healthy, except a spot of ossific matter at the base of one 
of the mitral valves, which in no way interfered with its function. Coronary 
arteries : some yellowish spots were observed between the middle and inner 
coats, and in left coronary artery was a very small spot of ossific matter. In 
the interior of the aorta were very many yellowish-whit^ spots, in some places 
foi^ming patches. In one spot, the size of a sixpence, was a softened and 
ulcerated surface ; in another complete ossification. 

At bifurcation into iliacs, complete ossification ; not, however, including 
the whole circumference of the vessels. The internal coat was destroyed on 
the surface of this ossification, so that it projected into the cavity of the artery. 
The aorta was very little diseased at its upper portion, but this increased as 
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the vessel lengthened. The branches of the left internal iliac were completely 
ossified. The omentum was largely loaded with fat. 

Intestines healthy, but mesenteric vessels seen most beautifully encircling 
them; *' nutmeg" liver; openings of hepatic veins unusually large; kidneys 
contained cysts ; other organs not described presented nothing unusual. 

In the discussion of this case, Mr. Gibson is clearly of the opinion that the 
fits were a result of the stoppage of the heart's action, and not the cause. He 
considers the disease of the aorta, as shown at the autopsy, to have been the 
cause of the slow pulse, and proceeds to discuss the question at considerable 
length. — London Medical Oazette, vol. i., 1838 and 1839, pp. 123 and 155. 

Case IX. 1888. (Herbert Mayo, F.R.S.)— Mrs. T. H., aged thirty-five 
years. For fourteen years pulse has been slower than normal, from 38 to 42 
per minute. Otherwise in fairly good health. — London MediccU Gazette, vol. 
xxii. p. 232, N. S. 

Case X. 1838. — Clergyman ; died at age of thirty-two years from obstruc- 
tion of the bowels. Previous health remarkably good. Was an athlete. Could 
climb hills, run, etc., without trouble. Pulse 32, otherwise normal. At the 
autopsy the aortic valves showed commencing ossification. {Idem.) 

Case XI. 1838. — Man, sixty-seven years of age. Pulse 28 or 29. Health 
good. When pulse reaches 36 feels very unwell. (Idem,) 

Case XII. 1838. — Man, aged seventy. Pulse 38 to 40. Oppression of 
chest, swelled legs, sense of fluttering in head. Recovered under antispas- 
modics, and pulse came down to 28, regular. Symptoms of brain trouble 
later. (Idem,) 

Case XIII. 1838. — Case of young lady. Neuralgia of face and throat. 
Was denied food by the stomach. Fed by rectum. After the lapse of five 
weeks, pulse, from 70 to 80, dropped suddenly to 35. Food was given by the 
mouth and she gradually recovered. (Idem,) 

Case XIV. 1838. — A surgeon. After loss of six nights' sleep, without 
rest during day, pulse fell to 30 for a day or two, then rose to 40 ; but many 
years elapsed before it got back to 70. (Idem,) 

Case XV. 1838. — Man, aged fifty-two. Full habit. Epileptic seizures, 
with transient giddiness. Pulse 70 to 80. Subsequently, alter repeated 
attacks of giddiness, the pulse fell to 34, 30, and as low as 27. There was 
ventricular disease. At a later date condition continued the same. {Idem.) 

Case XVI. 1838. — A physician, aged sixty-two. Up to fifty-nine years 
of age health good, with only two interruptions, one of severe headaches, the 
other influenza, for which he was bled. This was followed by extreme weak- 
ness of body and mind, and a year later the pulse fell to 30. After vomiting 
it became normal. The next day slow pulse returned and never after resumed 
its normal frequency. Stimulants had no effect upon it. (Idem,) 

Case XVII. 1838. — Case at Guy's Hospital. Man, forty years old. Out- 
patient. Embarrassment of respiration supposed to be due to water in the 
pericardium. Pulse 29 to 14. Recovered entirely in two months. (Idem.) 

Case XVIII. 1840. (W. C. Worthington, Senior Surgeon Lowestoft 
Infirmary.) — Man, aged between forty and fifty years.^ Pulse in health 75 per 
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minute. Became afflicted with dyspnoea, oppression about chest, great pros- 
tration. Pulse 40, sometimes less. No valvular disease of heart. Symptoms 
gradually increased for two or three years until he died, in an unusually 
severe attack of dyspnoea. 

Autopst/. — Heart found imbedded in fat, its structure blanched and softened 
so that the finger could easily be pushed through its substance ; valves normal. 
Superior and inferior cavee and right auricle distended with dark blood. — 
Lancet, 1840-41, ii. p. 836. 

Case XIX. 1840. (By same writer.) — Man, aged seventy years. Normal 
pulse 70. Pulse at this date 26. Attacks of dyspnoea for three years. 
Heart's action feeble and irregular. During fainting fits powerless. Dyspnoea. 
Pulse feeble. 

In the two previous cases no disease of the base of the brain was 
suspected. 

Case XX. 1840. — Man, aged sixty years. Attacks simulating epilepsy. 
Pulse 17 to 23. No injury to head or neck. — Lancet, 1840-41, i. p. 892. 

In discussion at the Royal Medical and Chirurgical Society, March 
9, 1841, it was suggested that slow pulse might be due to disease of 
the arteries. Also that it might be due to defective circulation in the 
brain. 

Case XXI. 1845. {Lancet, vol. ii., 1845, p. 451.)— W. C. Worthington, 
F.R.C.S., Senior Surgeon Lowestoft Infirmary, refers to a case reported five 
years before (Lancet, vol. xl., p, 336.), a gentleman, seventy years old at that 
time. Pulse 28 to 30. Was still living up to August previous. In good 
health except old age. No sign of cerebral disease. Pulse never exceeded 
30. A few months before death, fell and fractured his leg, from which he 
never recovered. 

Holberton endeavored to prove that slow pulse was due to disease 
of the medulla oblongata. Worthington differs from this opinion ; 
says that slow pulse occurs independently of disease of the medulla. 
That it is due to insuflScient or perverted nutrition of the substance 
of the heart, arising from ossification of the coronary arteries. Thus 
slow pulse may be regarded as a symptom of this condition. 

A case is mentioned in which the pulse was 40. After death the 
heart was found imbedded in fat, its structure generally blanched and 
softened, so that its substance could easily be penetrated by the finger. 
Abdominal walls fatty ; large quantity of granulated fat in the omentum. 
Liver congested. Spleen healthy. Kidneys slightly enlarged and 
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granular. Large cysts of left kidney. Pleura normal. Lungs emphy- 
sematous. Pericardium healthy, containing three to four ounces of 
transparent serum ; not adherent to heart. Heart twice its normal size ; 
surface pale. Pulmonary artery and valves healthy. Right ventricle 
dilated and containing a fibrinous concretion. Walls slightly thickened 
but not much altered in consistence. Tricuspid valves healthy. Aorta 
natural size — three inches from its origin was deposited a patch of 
ossific matter. Left ventricle dilated, thickened and of a pale ash color, 
soft and pliable. Mitral valve healthy. The two auricles dilated and 
containing fibrinous concretions. Coats of the coronary arteries con- 
verted into bone for about two inches from their commencement^ and 
were of a dense structure farther on, more or less obstructing their 
canal, 

Encephalon : Dura mater adherent to inner table of skull. Longi- 
tudinal sinus slightly thickened and devoid of blood. At the base of 
brain was an effusion of about a tablespoonful of serum. Around and 
in front of the pons Varolii, the pia mater was slightly injected and 
filamentous threads of recently formed lymph, easily torn, were observed 
to pass between different parts at this situation. The left branch of 
the basilary artery was dilated and its coats thickened. The substance 
of the brain not changed in color. Ventricles of brain did not contain 
more serum than usual. Choroid plexus pallid. Cerebellum healthy. 

Lancet, vol. i., 1845, p. 321. (T. Wilkinson King.) Cases of slow^ 
pulse, illustrating the dependence of the respiration on the summit of 
the spinal marrow, with some reference to the use of a safety valve^ 

Some lesions of the upper end of the spinal cord, the only known 
cause of slow pulse. T. Wilkinson King, Esq., F.R.C.S.E. 

Dr. Whytt reports a case of remarkably slow pulse in second stage 
of acute hydrocephalus. 

Andral says the pulse of apoplexy is slow ; that of brain softening 
sometimes slow, sometimes fast. Pulse of narcotic poisoning (opium) 
and of jaundice slow. Is not aware that any disease of the heart pro- 
duces slow pulse ; mentions 86 cases of heart disease in none of which 
was there slow pulse. 

Case XXIL 1845. — Thomas K., aged forty-five. Rheumatic gout. Facial 
palsy for three years. Fits like epilepsy for eighteen months. Pulse 22 to 
30. Chest oppression, orthopncea, and palpitation. Bending the head quickly 
forward induced pricking in every part of the body. Bright, p. 270. 
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Dora mater at base of brain remarkably carbonaceous. Heart twice its 
natural size, feeble, and thin. — Lancet, vol. ii. p. 451. 

Case XXIII. 1845. — Morgagni records the case of a merchant who, after 
mental troubles, had vertigo and convulsions. Pulse strong, slow and full, 
two-thirds less in frequency than normal. Heart found dilated. (Idem,) 

Case XXIV. 184/>. — Girl, six years. Headache, and right side convulsed. 
Pulse 80 to 40. Hydrocephalus and tubercles in left cerebrum anteriorly. 
Abercrombie, p. 128. (Idem.) 

Case XXV. 1845. — Groom, forty-nine years. Subject of headache. Had 
received blows on head. Ailing for nine months, giddy, wandering, drowsy. 
Pulse 36 to 42 ; later 44 to 78. 

Autopsy. — Great emaciation. Sloughing of nates. Brain adherent at right 
temple and indurated in spots the size of a bean. Heart small ; right ven- 
tricle thin; valves normal. Bright, p. 355. (Idem.) 

Case XXVI. 1845. — Worker in lead. Stupor, wandering of mind, 
strabismus, general paralysis. Bright, p. 371. (Idem.) 

Case XXVII. 1845. — Man fell from tree on his head. Head symptoms, 
' difficult deglutition, and stertor. Pulse 38. Recovered in three weeks. 
(Idem.) 

Case XXVIII. 1845. — Child, sixteen months. Injury to nucha. Re- 
markably slow pulse. Paralysis. Convulsions. Died in fit. Abscess at 
summit of medulla. Abercrombie, p. 101. (Idem.) 

Case XXIX. 1845. — Man, forty-seven years. Fracture between fourth 
and fifth cervical vertebrse. Pulse 48. Respiration 13. Mind clear. Sur- 
vived seven days. (Idem.) 

Case XXX. 1845. — Man, twenty years. Fifth cervical vertebra frac- 
tured by a fall. Complete palsy below. Pulse between 40 and 50. Lived 
three days. Ollivier, Obs. 9. (Idem.) 

Cases XXXI and XXXII. 1845. — Dupuytren mentions two cases of 
fatal injury to cervical medulla artended by slow pulse and phrenic respira- 
tion. Lecons Orales, tome i. p. 470. (Idem.) 

Case XXXIII. 1841. — Man, thirty-three years. Fall. Neck deformed, 
stiff and painful. Pulse 30. Died on twelfth day. Luxation found 
between fourth and sixth cervical vertebrae. — Medical Gazette, May, 1841. 

Case XXXIV. 1841. — Man, thirty- three years. Fall. Limbs palsied. 
Pulse and respiration slow. Luxation between fifth and sixth cervical verte- 
bne and softening of the medulla. — Medical Gazette, 1841. • 

Case XXXV. 1845. — Marquis de Causan. Gradually palsied over two 
years. Pulse 30 to 40. Respiration slow. Induration of cervical medulla. 
— Lanceiy vol. ii. p. 45. 

Case XXXVI. 1845. — Man, sixty-four years. Fall. Neck injured. 
Almost helpless. Stiffness for three years after accident. Pulse previous to 
injury, 60. Fainting fits; pulse 25 to 33. Gout, costiveness, dyspnoea. 
Later, pulse ranged down to 20, 15, 12, and even 7 per minute, while still 
conscious. Two or three attacks of syncope daily. Died in syncope five 
years after injury. 
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Autopsy, — Heart found large and weak. Lining of ventricles thickened. 
Mitral opening admitted three fingers. Cranium unusually thin. Medulla 
oblongata small and extremely firm. Occipital foramen scarcely admitted 
the little finger, from enlargement of the odontoid process and the thickened 
ligaments anteriorly. The atlas was anchylosed to the skull. Right middle 
cervical ganglion unusually large. — Med.-Chir, Trans., vol. xxiv. 

Case XXXVII. 1845. — Man, fifty years. Luxated neck. Pulse much 
slower than normal. Died in forty-eight hours. — Medical QcLzetUj vol. xvii. 
p. 901. 

Case XXXVIII. 1848. Pseudo-apoplexy wUh permanent slow pulse, (Dr. 
J. C. Cain, Physician to Marine Hospital, Charleston, S. C.) — Man, forty- 
five years. Admitted to hospital July 17, 1848. Three years before, after 
exposure, uneasiness in region of heart, with fluttering. No fever. Passed 
off in a few days, but returned on exposure to wet weather. These symp- 
toms continued until three years later, when dyspncBa, palpitation, and 
exhaustion began, on making any unusual exertion. In July, pseudo- 
apoplectic [epileptiform ?] attacks began, from which he soon recovered. Two 
weeks later, had another attack, when he came to the hospital. Several 
seizures occurred at intervals of a few days. Pulse 34, falling to 28 after fit. 
Heart sounds otherwise normal. Attacks increased in frequency, and No- 
vember 2d he died, after two fits. 

Autopsy. — Mediastinum thickened and strongly adherent to the pericardium. 
Pericardium enormously distended with a straw-colored liquid — ^three and a 
half pints. Whole heart enlarged, left side more than the right. Bight side 
of heart greatly distended with blood, and large quantity of fluid and coagu- 
lated blood in both ventricles. Walls of right ventricle thinner than normal. 
Left ventricle thin at apex. Muscular substance of both softened. Aorta, 
as far as the arch, corrugated. Brain healthy. Dura mater slightly injected 
over longitudinal sinus. Moderate engorgement of the meninges. Minute 
quantity of serum in ventricle of brain. — Charleston Med. Journ.j 1849, iv. 
p. 271. 

Dr. Cain expresses the opinion that the '^ pseudo-apoplectic or syn- 
copic attacks with slow pulse, are due to certain pathological diseases 
of the brain and heart combined." In Dr. Stokes's cases (idem) 
there was weak heart with aortic murmur on the first sound. In Dr. 
Adam's cases, four pseudo-apoplectic attacks, fatty degeneration of the 
heart was found. {Idem,) In Dr. Duggan's case there occurred 
twenty attacks. Ventricles were found in a state of fatty degenera- 
tion, and the valves of the aorta were studded with specks of bone. 
[Idem,) In another case there was lesion of the aortic valves, with 
remarkable softening of the left ventricle. In the case of the Earl of 
K. (Dr. Law) there was a thickened and ossified condition of the aortic 
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valves. (Idem,) In other eases of permanent slow pulse, fatty de- 
generation of the heart existed. (Drs. Smith and Carmichael, Dublin.) 

Dr. Stokes agreed with Prof. Law in the opinion that the pseudo- 
apoplectic attacks are due to diminished or feeble circulation through 
the brain, rather than to congestion. The number of the fits without 
paralysis or coma, or dilated pupils, or convulsions, precludes conges- 
tion of the brain. Cain considers the heart to be the fons et origo 
malorum in these cases of slow pulse. The cause of death is syncope, 
as proved by its suddenness and the distention of the cavities after 
I death. Death from apoplexy is never sudden. 

In contrast to the report of Dr. Cain is 

Case XXXIX., the Earl of K., in which were foimd extensive softening 
of the brain, ventricles of the brain distended with fluid, and substance of 
lefl hemisphere so softened as to be of almost a creamy consistence. 

[Note. — The changes in the brain, and perhaps in the heart, may be a 

sequence to slow pulse from defective nutrition. — D. W. P.] 

I 

The most successful treatment: Head low, absolute rest. Stimulants. 
Nourishing food. 

CoAes of shw action of (he heart in fever. — Dr. Halpin and Dr. Mease, in joint 
report on epidemic fever of 1 847, stated that they met with nine cases in which 
the heart's action ranged between 40 and 50 beats in the minute, yet all the 
cases terminated favorably. — Dublin Med. Joum., No. xiii., February, 1849, 
p. 116. 

Case XL. 1849. (Charles Halpin, M.D.)— Ellen G., aged eighteen. 

December 2, 1848. Pulse 96. Skin hot, tongue dry and clean, considerable 
thirst, no headache. Fever ran its course mildly, and terminated on eleventh 
day. 

14M. Relapsed, Pulse 84. 

15/A. Pulse 70. Pulse continued to decline steadily until the 18th, when it 
was 42. 

\Uh. Pulse 42. 

\Uh. Pulse 45. 

20^A. Pulse 46. 
; 2\st. Pulse 44. 

22rf. Pulse 44. 
^ 2Ath. Pulse 40. 

25^A. Pulse 40. 

2^(h. Pulse 42. 

^th. Pulse 52. 

28^A, 29^A, and ZOth. Pulse 80. Discharged January 6th, pulse 6S.— Dublin 
Quarterly Journ. Med. Sci., vol. vii., 1849, p. 501. 
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Two cases of slow action of the heart in fever. James Y. Carrithere, Hend- 
ricksyille, Ala. 

Case XLI. 1853. Ca»e of intermittent or remittent fever. — October 1, 1853. 
Mr. S., aged twenty. Febrile symptoma. Pulse 90. Light chill. Emetic of 
ipecac, blue pill, quinine. 

Uh. Pulse 75. 

l^th. Pulse 94. 

I2th. Pulse 70. 

nth. Pulse 42. 

l^th. Pulse 40. 

20^A. Pulse 40. 

23rf. Pulse 50. 

2%th. Pulse 84. — Southern Med. and Surg. Journal ^ 1854, N. S., x. p. 462. 

Case XLII. 1854. Slow action of the heart in fever. — Mr. A., aged thirty- 
four. Intermittent or remittent fever. 

Novembei- 10, 1853. Pulse 86. 

22d. Pulse 74. 

2Sd. Pulse 60. 

24M. Pulse 52. 

25th. Pulse 46. 

26^A. Pulse 46. 

2Sth. Pulse 84. 

29th. Pulse 68. 

BOth. Pulse 56. 

December 2. Pulse 56. 

4th. Pulse 60. — Southern Med. and Surg. Journal^ 1854, N. S., x. p. 462. 

Case XLIII. 1853. — Mr. S., aged fifty-two years. Previous health good. 
Within three vears had three attacks of faintness, and fell unconscious. No 
headache, paralysis, or other brain symptoms. April, 1852, after running to 
catch an omnibus had dyspnoea and palpitation, which increased, and was fol- 
lowed by congestion of the lungs and bronchitis. Pulse, which in health had 
been 60, now became 28 to the minute. For a year he continued with vary- 
ing attacks and comparatively good health, pulse varying from 28 to 36 per 
minute. Died suddenly (July 28th) in a fit of dyspnoea, followed by expecto- 
ration of mouthfuls of blood. A large tumor appeared in the abdomen some 
weeks before his death. No autopsy. — Association Medical Journal^ London, 
1853, p. 877. 

Case XLI V. 1861. Slowness of thepuhewithout well-marked disease to account 
for it. (St. Bartholomew's Hospital. Dr. Farre.) — William C, painter, fifty- 
eight years old. May 2d, admitted to hospital. Six weeks before had dizzi- 
ness, pain in head, sinking sensation at stomach, and dyspnoea. Could walk 
but a short distance without stopping to rest. Remained in hospital six 
weeks, pulse ranging from 22 to 34 per minute, always regular. Heart normal. 
Complained of nothing but debility, which soon disappeared under tonic 
treatment. 
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The reporter suggests the symptoms pointed to some insidious disease of 
the brain. Though a painter, he had never been lead-poisoned. The attack, 
however, may have been due to lead. — Lancet, 1861, N. S., vol. ii. p. 158. 

Dr. Watson, Practice of Physic^ vol. i., says that the slowest pulse 
he ever met with was 25 per minute, in a man sixty-eight years old, 
with heart disease and dropsy. He subsequently died suddenly. 

Case XLV. 1837. — Dr. Watson also refers to a case reported in Duncan's 
Commentaries, in which the pulse fell to 9. Person aged fifty-foui\ A fit of 
unconsciousness, followed by three other similar fits, violent pain in head, 
convulsions. Pulse ranged from 9 to 24. Lived two or three days after. 

Autopsy. — Two ounces of watery fluid found in the ventricles of the brain, 
and a gelatinous appearance found in some parts of the pia mater. — Medical 
Gazette, London, 1837-8, N. S., vol. xxii. p. 232. Duncan's Oommentaries, 
vol. xvii. 

Case XLVI. 1864. Remarkable slowness of the pulse coming on during con- 
valescence from rheumatic fever, with a murmur at base of hearty cotmdered 
anmmic. (Thomas B. Peacock.) — Female servant, twenty-one years. History 
of rheumatic fever. 

8th day. Pulse 60. 

12th day. Pulse 42. Low systolic murmur. 

16th day. Pulse 36. 

19th day. Pulse 36. 

22d day. Pulse 68. 

33d day. Pulse 64. Systolic murmur still audible. 

41st day. Pulse 48. Systolic murmur still audible. 

48th day. Pulse 48. Regular. Slight murmur. — Medical Times and Gazette, 
London, 1864, page 56. 

Dr. Peacock does not agree with Dr. Mayo that slow pulse may be 
due to general exhaustion ; usually the opposite. 

Case XLVII. — Thomas B. Peacock (Medical Times and Gazette, London, 
1864, p. 31) had seen several cases of heart disease in which the pulse ranged 
firom 30 t-o 50 per minute. In one there was found, at autopsy, a circum- 
scribed aneurism of the septum of the ventricles, with great hypertrophy and 
dilatation of the left ventricle. 

Beside these cases : 

Case XLVI II. 1864. Case of unusual slowness ofpuhe. Signs of disease of 
aortic valves, occasional Jits of syncope, of an epilepioid character. — Laborer, fifty - 
three years of age. Under observation six years. June, 1857. Cramps in 
legs, which travelled upward toward the heart, with syncope ; followed by 
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attacks of syncope for seven weeks. Recovered and went to work for fifteen 
months. 

Nov. 1858. Similar attacks for three weeks. Sent to St. Thomas's Hospital. 
Complained of constant sinking, with repeated attacks of syncope, great diffi- 
culty of breathing on slightest exertion. Pulse 28 to 30 ; respiration 20 to 
24. Slow pulse due to prolonged rest between the beats. Heart sounds 
normal. Had rheumatic fever twelve years before. Moderate drinker. Had 
not smoked of late years. 

Was seen as out-patient for the next four years ; pulse from 28 to 32, occa- 
sionally rose to 40, and, under excitement or active exertion, to 50 or 60. 
No attacks of syncope during this time, but always feeble and capable of only 
slight exertion. 

Augustf 1862. A severe attack ; fell unconscious ; was unable to work for 
six weeks. 

December^ 1863. Has been at work for three months. Dyspnoea on exer- 
tion. General health good. Pulse 32 to 34. Slight soft murmur with the 
systole. Diastolic sound fiat. Whizzing sound in left ear. 

Remarkable slowness of pulse for several years. Occasional apoplectic or 
syncopal attacks. Sudden death. No autopsy. — Medical Times and Gazette, 
London, 1864, p. 31. 

Case XLIX. 1864. — Man, seventy years. Fair health except slow pulse. 
Soldier for thirty-eight years. Pulse 25 to 30, in other respects normal. On 
one occasion an attack which was regarded as apoplectic. On another became 
faint and fell down unconscious. Pulse several times down to 20, once to 18 
per minute. For three years had occasional attacks of syncope. Sounds of 
heart presented nothing unusual. First sound short and terminated abruptly 
by the second. Action of heart regular, rather powerful. Pulse at wrist 
strong. Percussion normal. Respiration normal. No indication of cerebral 
disease. Was seized suddenly with an attack of syncope and died. No 
autopsy. (Idejn.) 

In discussion, Mayo thought slow pulse might be due to ossification 
of the coronary arteries and atrophy, with or without passive dilata- 
tion. Peacock could see no reason for this view. The opposite con- 
ditions have been found. Stokes and Quain (Med.-Chtr. Trans.y vol. 
xxxiii.) speak of slow pulse frequently accompanying fatty degenera- 
tion of the heart, and cases are given to substantiate this statement. 
Dr. Bence Jones {Pathol Trans,^ vol. vii., 1855 and 1856), and Dr. 
Ogle {ibid,, vol. viii., 1855 and 1856), relate cases of fibrinous degen- 
eration of heart with slow pulse. 

In these cases of degeneration of the heart, however, slow pulse is 
the exception (Peacock). Quain, in a table of 51 cases of heart degen- 
eration, reports only 8 in which the pulse was slow — other reporters 
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to the same effect. In two catfes of fibrinous degeneration reported by 
Dr. Ogle, there was slow pulse in one. The pulse in these cases of 
degeneration is more likely to be weak and irregular. In some of the 
most remarkable cases there is no evidence of heart disease whatever. 

Slow pulse in aortic disease is entirely opposed to Dr. Mayo's theory 
that slow pulse is due to atrophy. Slow pulse is caused sometimes 
by or accompanies general depression, exhaustion, and reduction of 
strength. Two cases are mentioned where the pulse fell to 85. 

In convalescence the pulse often drops below the normal, just as 
the temperature does. 

Case L. (J. Barney Yeo.) — 1872. Man, aged forty-five years. Out-patient 
King's College Hospital. Beating and throbbing in epigastrium, with pain 
and tenderness. Had had four attacks of rheumatism. Distinct beat found 
low down iu the epigastrium, lower than ordinary epigastric pulsation. Heart 
apex-beat in its normal position. Pulse regular and full, but very slow — 38 
per minute. Over heart a very complex bruit was found. First, loud pro- 
longed systolic murmur, and then immediately after two short sounds, so that 
with each beat of the heart are heard three distinct murmurs — a loud murmur 
(systolic) ; then a short, soft murmur (post-systolic) ; and another short, soft 
murmur (pre-systolic). A few days later he died suddenly. 

Autopsy, — Pericardium adherent uniformly to every portion of the heart's 
surface. Heart flabby and dilated. Walls thin, especially right ventricle. 
Right side distended with a clot, and lefl auricle distended to three or four 
times its natural size. Mitral orifice diminished in circumference; segments 
of valve thickened, puckered, and adherent to each other. 

Murmurs explained : 

1st. Loud systolic murmur — a regurgitant one from the insufficiency of the 
mitral valve. 

2d. The post-systolic murmur, due to the commencement of the flow of 
blood from the auricle to the ventricle through the contracted and rigid mitral 
valve. (Dr. G. Johnson, in the discussion, suggested that this murmur might 
have been aortic regurgitation.) 

3d. The third sound coincided with the contraction of the dilated auricle^ 
which slowly and with difficulty gathered force enough to complete its systole. 

Why the pulse was slow. '' The ventricle had to wait, as it were, on the 
auricle, and the auricle, owing to its great distention and the thinness of its 
walla, could only empty itself slowly and with difficulty. In this way the 
pulse was delayed, and finally death came from inability of the auricle to 
empty itself." 

The epigastric pulsation was due to the adhesion of the pericardium to the 
diaphragm, causing the diaphragm to move with the motions of the heart. — 
Lancet, 1872, vol. ii. p. 913. 
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Case LI. 1872. Singularly infrequent pulse. (St. Thomas's Hospital. Dr. 
Murchison.)— Pale, gray-haired woman of sixty-six years. Arcus senilis. 
Occasional fits and loss of consciousness. Pulse 26. With care a weaker 
beat could be felt immediately after strong beat and then a long pause. 
Heart normal. Improved on good diet, iron, and rest. — British Medical 
Journal, 1872, vol. ii. p. 715. 

Case LI I. 1874. Remarkahly slow pulse in a case of indigestion in an aged 
feinak, (M. A. Malherbe.) — Mme. L., aged seventy-eight years. Pulse 
18 to 20. Syncope, marked pallor, apathy. Skin covered with cold sweat. — 
Journal de Mkd, de POuent, Nantes, 1874, p. 67. 

Case LIII. 1874. — Female, aged sixty-nine years. Suffered from a 
nervous shock during siege of Paris. Pulse 25. Heart*sounds normal. Res- 
piration 32. Resembled a person under the influence of calabar bean. 

Dr. Percy Boulton considered it a case of vaso- motor neurosis, the vitality 
of the cardiac ganglia being diminished by shock. A hearty meal would 
raise the pulse five or ten beats. — British Medical Journal, 1874, p. 611. 

Case LIV. 1875. (Pugin Thornton.) — Married woman, aged twenty. 
Suffering from acute syphilitic laryngitis, for which tracheotomy was per- 
formed. Pulse at the time 40. A few hours after operation had an epileptic 
fit, with convulsive movements, lasting an hour. Had had a fit also one week 
before. Four weeks later, after returning home, had dizziness and noises in 
the head and again entered the hospital. Pulse 16. 

Becetnber 29, 1872. Pulse 16, strong. 

January, 1 to 4, 1873. Pulse 20. 

Fig. 4. 




Sphygmogrsm taken January 4, 1873. Pulse 20. 



AprU, 1873. Pulse 40. 



Fig. 5. 




Sphygmogram taken April, 1873. Pulse 40. 



February, 1874. Pulse 40. 



Fio. 6. 




Sphygmogram taken February, 1S74, Pulse 40. 



February, 1875. Pulse 48. Canula removed from larynx ; grown stout. 
Clin. ^Soc. Tran4(.j London, vol. viii. p. 95. 
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In this case the slow pulse was undoubtedly due to syphilitic disease 
of the nerve centres, the exact nature of which could only be known 
by autopsy. 

Case LV. 1876. Extreme slowness of pulse in a man aged sixty-six years. 
— 21 per minute. The year before was operated on for hydrocele, at which 
time nothing abnormal was noticed about the pulse. Heart-sounds other- 
wise normal. Slow pulse due to prolonged diastole, which occupied two 
and a half seconds. — Gazette des Hdpitaux, 1876, p. 745. 

Case LVI. Case of extreme slowness of the pulse in a man otherwise healthy. 
— 20 pulsations per minute. — (Letter from Dr. Vigouroux.) Gazette des Hdpi- 
taux, 1876. p. 788. 

Case LVII .{E. Trastouj.) 1876.— M. X., seventy-four years. Algid 
pernicious fever. Pulse 10 per minute for several hours, 20 to 25 per minute 
for six days. Epileptiform crises ; pulmonary catarrh. Death by asphyxia 
on the eleventh day. Pulse rose to 92 before death, which was due to pro- 
gressive asphyxia. — Journal de POuest^ Nantes, 1876, p. 11. 

[Note. — In this case the temperature is not given ; but if the diag- 
nosis (fifevre pernicieuse algide) is correct, the cause of the slow pulse 
was probably collapse from the overwhelming of the nerve-centres by 
the poison of the disease. — D. W. P.] 

Case LVIII. 1876. Slow pulse with seizures of epileptoid character. (C. 
Handfield Jones. ) Slow pulse. Heart apparently sounds except to dynamic 
ttsts. Attacks of total unconsciousness lasting three or four hours. Low tempera- 
ture. Effect of belladonna on the pulse. — I. O., shopman, sixty-two years of 
age. Pulse 33 to 39. Good force. Temperature at 2 p. m., 95.2®. 

Oct. 3, 1876. Pulse arrested by pressure of 173 grammes in right wrist. 

Fig. 7. 




Sphygmogram taken October 4, 1876. Pressure 84 grammefl. Pulse 30. 

6M. Pulse 28. Temperature 98.4°. Feels better. Had taken iron, spirits 
of chloroform, and one-half grain of ext. belladonna three times a day. 

9th. Medicine stopped and coffee ordered, one pint daily. This gave 
relief. 
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From September 30th to October 11th the temperature was subnormal, 
ranging from 98° to 95.2^ The pulse during same time from 33 to 44. Bel- 
ladonna was given to lessen inhibitory influence. It had no effect on the 
pulse, but caused a rise in temperature of 3.2° in three days. 

I. O. was readmitted Nov. 24th. 

Nov. 24. Pulse 36, temperature 96.8° ; unconscious spells. 

Dec. 2. Pulse 36, temperature 95.6° ; urine normal. 

Ath. Pulse 38, temperature 96.8°; epileptic attacks at night (petit mal). — 
Lancet, Dec. 30, 1876, p. 919. 

Case LIX. 1876. (Second case reported by Dr. C. Handfield Jones, 
Lancet f Dec. 30, 1876.) Slow puUe. Attacks of Epilepsy, perhaps also of 
syncope. Heart-sounds weak. I^ulse of fair force. 

Sept. 19, 1876. Pulse very peculiar, 36 per minute ; every few seconds a 
distinct beat, followed by a weak one, and then a long pause. No abnormal 
heart-sounds. 

2l8t. Pulse 30. 

2Sth. Pulse 28. 

Oct. 5. Pulse 28. 

Uth. Pulse 23. 

leth. Pulse 42. Two days ago had a fit. 

2M. Another fit. 

Nov. 1. Pulse 33. 

Fig. 8. 




Sphygmogram taken October 25, 1871. Pressure 140 grammes. 

Discussion on Oases L VIIL and LIX. — Dr. Jones thought that both brain 
and heart were ill-nourished, producing fatty degeneration, and this was a 
cause of slow pulse ; or that the epilepsy caused arrest of the heart by irrita- 
tion of the vagus. Dr. Walshe remarks (3d edit., p. 166) that if slow action 
is of cerebro-spinal origin, the heart-beat is strong, and if of cardiac origin it 
is weak. Slow pulse is common in epilepsy. Mr. Thornton considers syphilis 
a frequent cause of slow pulse. Dr. Jones considered that in his cases the 
slow pulse was of double origin. The heart was not sound, but had not a 
decided epileptic tendency existed the peculiar seizures would not have 
occurred. Bromide of ammonium with iron or phosphorus, or cod-liver oil, 
would be the best drugs to employ in similar cases. 

Case LX. 1876. (R. Somerville.) — A professional man, aged thirty-seven 
years; temperate, not a smoker. Good general health. Business worry. 
Irritation of the stomach. Imprudently ate salt fish for supper ; slept badly, 
and toward morning vomited several times. Tongue clean. Feeling of 
oppression at the epigastrium. Pulse 25, otherwise normal. 1st day, con- 
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tinued UDchanged. 2d day, pulse mach quicker, irregular; heart's action 
tumultuous; do organic disease. Large doses of brom. potas. and belladonna. 
3d day, the same. Pre-cordial oppression less. 8th day, up to date of report 
of case, improvement continued to recovery. 

Peculiar symptoms explained as due to irritation of the pneumogastric 
nerve from the stomach. Czermak, 1865, is quoted. It is shown that irrita- 
tion of the pneumogastric slows the heart in man, as it has long been known to 
do in the lower animals. In Czermak's own person, by pressure on the right 
side of the neck at the inner side of the sterno-mastoid muscle, squeezing the 
nerve between the fingers and a small, hard lump, he could reduce his pulse 
at will one-half, attended with a feeling of oppression and constriction about 
the sternal region. He divides the nerve into three sections as to its influ- 
ence on the heart: 1. The roots in the medulla oblongata. 2. The trunk. 3. 
The terminal branches. 1. Changes in the medulla are the most frequent 
cause of change in pulse-rate. 2. Trunk is rarely affected. Pressure, as in 
Ozermak's case, or by tumors. 3. The terminal branches are more frequently 
affected by poisons, as nicotine or lead, which also act on the medulla. 

In the case under consideration there was nothing to indicate disease of 
the medulla, or of the nerve-trunks. The trouble came from affection of the 
terminal branches through irritation of the stomach. (Or, possibly, there 
may have been a subtle poison in the salt fish. — D. W. P.) 

Meyer and Pribram {Wten. Akad. Sitzangber.) found that pinching the 
stomach would cause slow pulse, irritation being conveyed from the stomach 
to the medulla oblongata and back to the heart. Supposing it to be reflex, 
the bromides would be indicated. — Practitioner (Lond.), vol. xvi., 1876, 
p. 186. 

Case LXI. 1879. (John Wheeler.) — Mr. E., carver and gilder. Heavy 
drinker for some years. Seventy-one years old. First seen twelve months 
previous, when his pulse was 40, regular and full. Nov. 24. In full possession 
of all his faculties, and in good spirits ; pulse 36, temperature 96^, respiration 
normal. He is rather lethargic, and spends most of his time in bed. — British 
Medical Journal, vol. ii., 1879, p. 886. 

Case LXII. 1879. (J. Patterson Norris.) — Male, aged sixty-eight years. 
For past four years, while in the best of health, pulse is only 26 per minute. 
There is hypertrophy of the heart amounting to " contaurinium." There is 
occasionally a slight mitral musical murmur, and albumin has been found 
in his urine on two or three occasions. Is subject to attacks of syncope, and 
has for months had some swelling about the ankles. 

The writer (Dr. Norris) also mentions that he has frequently had pulses 
varying from 30 to 40 per minute in cases of typhoid fever, when the tempera- 
tures were typical of typhoid. — British Medical Journal, vol. ii., 1879, p. 886. 

Case LXIII. 1879. (J. Black Noble.)— Male, coal merchant, ninety-six 
years of age. Suffering from slight bronchial catarrh. Has had seventeen 
children, the eldest still living at seventy-five years. Pulse on the 24th and 
25th, while otherwise normal, was 36 per minute. Intellect clear, sight and 
hearing good. Syncope threatens if he assumes, for long, the upright position. 

10 
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The writer would be glad to hear if such a low pulse is rare, as he has oever 
met with a similar case. — British Medi/xil Journal, vol. ii., 1879, p. 814. 

Case LXIV. 1879. (Edward Garraway.) — Mr. Noble, in reporting case 
of slow pulse (36) in a gentleman ninety -six years of age, asks if such is rare. 

An old woman here recently passed away at the age of eighty- three years, 
whose normal pulse when in perfect health some months before her death was 
25 per minute. 

Mr. Garraway also mentions case of rapid pulse in young lady with con- 
sumption, 180 per minute, which condition had not varied for months. — 
British Medical Journal, vol. ii., 1879, p. 938. 

Case LXV. 1879. (R. Park.) — Case of parish minister, Ayrshire, whose 
pulse in 1875 was 32, and on various other occasions only 36. Pulse has 
always been slow. Both radials alike. The retardation, as far as could be 
determined, was shared in equally by all the elements of the cardiac revo- 
lution. If anything, there was a slight comparative prolongation of the 
'* pause." The sounds were clear, deliberate, and prolonged. When the 
pulse was counted at 32 there was a condition of general nervous prostration. 
At other times had ordinary health. The patient was ordinarily vivacious 
and not by any means of a morose habit. — BritUh Medical Journal, vol. ii., 
1879, p. 938. 

Case LXVI. 1879. (Jos. Quirke.) — Gentleman, aged thirty-eight years. 
Constipated habit and torpid liver. Pulse 40, rather weak. Heart sounds 
somewhat " muffled," but not remarkably so. No valvular disease. No ten- 
dency to syncope. No breathlessness on exertion, nor much inconvenience 
from cold extremities. On subsequent occasions pulse varied from 40 to 60 
but when 60 was irregular. A brother was found dead in bed, and some near 
relatives were of the hemorrhagic diathesis. — British Medical Journal, vol. ii., 
1879, p. 938. 

Case LXVII. 1879. (James Crocker.) — Gentleman, aged sixty-seven 
years. Attacks of faintness and indigestion, also symptoms of cerebral soften- 
ing. Pulse 32, regular, soft, and moderately full. At subsequent visits 
ranged from 30 to 36, never exceeding the latter. A year later, on three 
occasions, it was 28. Died suddenly while sitting at the table. — British Med- 
ical Journal, vol. ii., 1879, p. 938, 

Case LXVIII. 1879. — Woman, aged sixty-nine years. Faintness, dizzi- 
ness, and general languor. Pulse from 30 to 36. Its usual rate was 32. Is 
still living and in tolerable health, except occasional faintness. — Idnnu 

Case LXIX. 1879. (W. A. Wannan.)— May 13, 1879. Mr. , seventy- 
one years of age. Shortness of breath, and unable to go about much. Ac- 
tion of heart very irregular. Pulse weak and slow, 28 per minute. For past 
six months has ranged from 28 to 30 per minute. Well in every other respect. 
Cautioned not to leave home much, or stoop much, as in working in garden, 
to smoke very little, and, as a stimulant, whiskey in moderation. — British 
Medical Journal^ vol. ii., 1879, p. 1020. 

1879. B. Gossett Brown says : In many thousands of cases, both in hospital 
and in private practice, I have twice seen cases of slow pulse. 
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Case LXX. 1879. — Clergyman, eighty-five years. For six or eight years 
never knew his pulse to exceed 82. Suffered from concentric hypertrophy. 
One Sunday had an interview with him. At 3 o'clock the following morning 
was summoned and found him dead in bed. 

Case LXXI.— Gentleman, aged seventy. Autumn of 1872, was called 
to see him. To use his own expression, "had never had an ache or a 
pain in his life.'' Pulse 110, temp. 102°, slight friction sound. Next day 
pulse 124, temp. 102^. Three days later, pulse 114, firm and regular. 
As syncope threatened if he assumed the erect posture, he was kept re- 
cumbent. For months the pulse did not exceed 17. Treatment, moderate 
doses of iodide of ammonium and iodide of iron, with sustenance every 
hour or two, night and day. At length the pulse reached 19. The medic- 
inal agents employed were adopted under the impression that during the 
early days some deposit had taken place on the membranous covering of 
the aorta. At length the pulse rose to 25, then to 80, and at length to 42, at 
which time he was allowed to take gentle exercise in charge of an attendant, 
who always goes prepared with stimulants. He is still alive. — British Medical 
Journal y vol. ii., 1879, p. 1020. 

Case LXXII. (George Granville Ban lock.) — December 3, 1879. Woman, 
sixty-five years. Ovariotomy ; tumor weighing forty pounds removed. 
Previous to operation pulse was 46. Took chloroform well, and at end of 
operation pulse was 86. Temperature did not exceed 99.8°, and is now normal. 
Heart sounds quite healthy and beat very regular. Patient is a little woman, 
rather spare, and cairiea her three score and five years very well. — British 
Medical Journal y vol. ii., 1879, p. 1020. 

Case LXXIII. (W. C. Shaw.)— May, 1887. John Murphy, aged nine- 
teen. In usual health until May 19, 1887, when he began to feel badly. 
May 21st, af^er an attack of cholera morbus, he fainted. Pulse 25 to 27. 
Ammonia to nostrils, head low. Same evening, pulse 21, resp. 36. For two 
hours pulse remained from 18 to 21. At 11 P. M., pulse 40. May 23d, pulse 
45. Recovered. — PUisburgk Medical Review, 1886, p. 245. 

Case LXXIV. (Lebrun.) 1887. Com of permayient retardation of the 
pulse, with attacks of syncope and epileptiform seizures. — Pulse 18 to 36 per 
minute. Died in epileptiform attack. No autopsy. Quotes Charcot, refer- 
ring to three cases in which the cause of slow pulse was ascribed to the nerve 
centres. (Le9ons sur les Maladies du Syst^me Nerveaux.) — Bull. Acad. Royal 
de MM., 1887, p. 737. 

Case LXXV. 1888. (Dr. Squire.) — Large, fine-looking man, aged eighty 
years. Pulse ordinarily 28 per minute. Ten years ago had heart trouble, 
the nature of which was not known. Since that time pulse has ranged 
between 24 and 32 per minute. The heart is hypertrophied, and the arteries 
hard. No sign of valvular lesion. No intermediate beat. He is in excellent 
health, with uncommon vigor for his age, and, except that he is short- 
breathed when he walks up hill, or makes other exertion, shows no sign of 
failure of the circulatory apparatus. — Medical Record, November 26, 1888. 
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Case LXXVI. 1869. Very alow pul^e, oonfiected, probably ^ with diBturbcmce 
of the digestive functions, (Dr. Jackson.) — Fanner, fifty -three years old. For 
twenty-five years has suffered from costiveness, but general health good. For 
eight years dyspeptic symptoms. Weak, sometimes giddy, would fall uncon- 
scious. Pulse 20 per minute, at one time as low as 12, not unfrequently 
would rise to 60. Pulse full and strong. No pain around heart. No palpi- 
tation. Slight systolic souffle. Heart sounds muffled and distant. Hands 
and feet cold. Is able to do light work. Is pale when he has his worst 
attacks. — Boston Med. and Surg. Journal^ N. S., vol. iii., 1869, p. 376. 

Case LXXVII. 1880. (C. K. Kelly.)— Young man. Exceedingly sick 
with acute dysentery. Pulse 40, which it never exceeded. Recovered. 
Several months after, met him returning from work (carpenter) in perfect 
ileal th, and took his pulse, to find it 40. — Medical Record (N. Y.), 1880, vol. 
xvii. p. 164. 

A. T. Keyt, M.D., Cinn., refers to previous observations as demonstrating 
exaggerated delay of pulse in mitral insufficiency, aortic obstruction from 
heavy aortic valves, and aortic aneurism. — Cincinnati Lancet and Clinic, 
March 22 and April 19, 1879; Medical Record, November 29, 1879. 

Case LXXVIII. 1879.— Chris. H., aged thirty-one. " Enormous delay 
of the pulse.'' Systolic murmur accentuated both at apex and second left 
interspace. Second sound clear and loud. Sphygmograms were taken 
September 6, 1879, and are reproduced in the report, showing tracing from 
the heart, the subclavian arteries, and the radials. Patient died November 
16, 1879. 

Autopsy. — Heart weighed fifteen ounces, and was fatty. Just above the 
aortic valves were two aneurismal pouches, one projecting forward and to 
the right, and the other forward and to the left. The first of these, looking 
like a dilatation of the sinus of Valsalva, contained no clots ; the other was filled 
with laminated fibrin. The latter was the size of a small apple and pre- 
sented a distinct ring about half the diameter of the pouch. It pushed its 
way in various directions, and pressed upon the pulmonary artery in such a 
manner as to occlude that vessel entirely. Both dilatations had very thin 
walls. The aortic valves were very much thickened, but were competent by 
the hydrostatic test. The mitral valve was filled with nodular vegetations 
and was incompetent. Right auricle distended with soft clot and fluid. 
Tricuspid and pulmonary valves presented no disease. Pericardium thick- 
ened, and contained twenty -one ounces of fluid. Aorta atheromatous. — Medical 
Record, vol. xvii., 1880, p. 169. 

[The enormous delay of pulse referred to in this ca^e, is not a slowing of 
the pulse, but delay in the time occupied by the pulse wave in reaching the 
radial artery. This is given as ^^ih of a second to reach the right subclavian, 
and xVu^^ ^^ ^ second to reach the radial. This is considered as enormous, 
when it is remembered that the normal delay to the subclavian should be 
T^th of a second.— D. W. P.] 

Case LXXIX. Pulse down to 3 per mimUe. — M. V., aged seventy years. 
Robust constitution. Pains in limbs and knees. Rheumatism. Attack of 
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convulsive movements, but not feeling ill. Pulee 24. Pulse previously had 
been normal. Spasms continued to recur with increasing violence until after 
ten days they ceased and pulse returned to 70. The pulsations of the heart 
on March 23d were 24, and continued to diminish in frequency until, for 
several hours before the change for the better, but 3 pulsations could be 
distinguished to the minute. At date of report, six weeks later, he was much 
prostrated, but conversed and ate and seemed improving. 

Case LXXX. 1876. (M. Til laux.)— Case of old person with pulse of 20 
per minute. Attacks of syncope, emphysema of lungs, displacement of 
apex of the heart, and bruit de soufflCf which is prolonged during the whole 
of the systole. — Oaz. des H&piiaux, Paris, 1876, xlix. p. 788. 

Case LXXXI. (C. Barham.) — Lady, sixty-nine years, suddenly expired. 
Six weeks before had had apoplectic attack from which she was recovering. 
Her usual pulse was 28 per minute, but on the day of her death had risen to 
38, which excited apprehension in the mind of her medical attendant, who 
saw her a few hours before death. She had had four apoplectic seizures 
in twelve years, but during the interval had frequent fainting spells. Cup- 
ping over the nucha gave relief. Attacks of indigestion aggravated them. 
She was very sensitive to cold. — Prov. Med. and Surg, Journal ^ Gelm., p. 68. 

Case LXXXI I. 1880. (J. S. Gunning.) — Man, fifty-two years of age, 
a pedler, with pulse of 22 per minute. Change in position did not affect 
pulse. Heart sounds clear and normal. Never had any serious illness. Saw 
him in two or three prolonged fainting fits. Continued this way about eigh- 
teen months. One morning fell dead from his chair after some slight excite- 
ment. He was shown to several medical men, who had never seen so 
remarkably slow a pulse. — British Medical Journal, vol. i., 1880, p. 113. 

Case LXXXIII. 1880. Pfihe as low as A perminute, (W. Henry Day.) — 
Man, aged seventy-nine. Pulse for nine months has been 22 per minute, 
full, fairly strong and regular, but accompanied with great precordial uneasiness 
and tendency to syncope. Attributed his heart troubles to hypodermatic use 
of morphia. Eighteen months before, suffered a compound fracture of fibula 
and tibia, for pain from which the morphia had been given. After hypo- 
dermatic injection, had a '^ horrible sensation '' at the heart, so that he pre- 
ferred to endure the neuralgia rather than take it. Later on, began to suffer 
convulsive fits. One day, while holding the finger on the pulse, he had a fit. 
The pulse suddenly stopped, and a violent spasm seemed to radiate from the 
heart to every part of the body, which was convulsed from head to foot, the 
eyes opening and shutting every second. The heart did not beat for thirty- 
five seconds, then for twenty- five seconds. It beat /owr Units per minute for 
about four minutes, when consciousness, which ceased when the pulse stopped, 
returned as the pulse went up to 22. The fits increased in frequency until he 
died exhausted. — British Medical Journal, vol. i., 1880, p. 113. 

Case LXXXI V. 1879. (W. J. Tyson.) — Gentleman, aged seventy-four, 
fell down, and was insensible for a few minutes. Soon after, pulse was 28. 
From June 21, 1879, to July 3, 1879, pulse was from 22 to 28. When pulse 
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became 22, which it did many times a day, he became insensible, and he had 
a fit resembling epilepsy. In several of these attacks it was thought that he 
must die. He became convulsed and livid. They usually lasted about one 
minute, but sometimes as long as three or four minutes. For several days the 
seizures came every ten minutes. After July 3d they gradually passed off. 
Pulse 28, full and regular. August 8th, another attack of syncope. From 
August 8th to August 13th, pulse between 15 and 56. Gradually improved, 
and now is well, with pulse of 60. Treatment : Kept in bed^ stimulants, 
nitrite of amyl, ammon., digitalis, but could see no effect from the treatment. 

It is interesting to note that of eleven cases recorded in the Journal, the 
average age was seventy-^two, and that eight were males. — BrUM Medical 
Journal, vol. i., 1880, p. 113. 

Case LXXXV. 1842. (T. B. Peacock.) — Grentleman, aged seventy. In 
good health up to sixty years of age. Had been thirty-eight years in the 
army. Six years ago had apoplectic attack, followed by palpitation, uneasi- 
ness in region of heart, and a sensation as of something rushing to the top of 
the head. Pulse quicker than usual and intermittent. Two years later, became 
suddenly faint on making exertion, and fell down insensible. After recover- 
ing consciousness, a feeling of faintness and languor was still felt. Pulse 25 
to 30 per minute, which continued for four yeahj ; on one occasion dow^n to 
18, and after unusual exertion it would sometimes rise to 34. During three 
years was liable to syncope, but for the last year had been free from them, 
and in fairly good health. Action of heart regular, pulsation strong. No 
double beat. No evidence of valvular disease. Respiration easy and natural. 
No sign of cerebral disease. First saw him in 1888. In 1840, pulse 26. Heart 
still nearly normal. No valvular disease. Left side somewhat hypertrophied 
and dilated. Had always been temperate in his habits. He continued in his 
usual health until seven years after the remarkable slowness of the pulse 
showed itself, when he died suddenly in an attack of syncope. No autopsy. 
— Provincial Medical and Surgical Journal, London, 1842, p. 68. 

Dr. Austin Flint, American Practitioner, 1876, vol. xiii. p. 1, refers to the fol- 
lowing conditions as a cause of irregular and retarded action of the heart: 

Derangements of digestion, ante mia, sexual excesses, the immoderate use of 
tobacco, and prolonged mental anxiety. To these is to be added an intrinsic 
tendency of some persons to functional disorder of the organ. 

Persistently rapid pulse also is referred to as an accompaniment of certain 
functional disorders, and also Grave's or Basedow's disease is referred to. 
[The present writer once saw a case of Basedow's disease in which the pulse 
was between 200 and 300 constantly several days before death, and another 
case of irritable bladder in a female, with a pulse of from 140 to 180 for 
several months, with recovery. — D. W. P.] 

Case LXXXVI. 1876. (A. Flint.)--Female, thirty-five years old. General 
health good, excepting some neuropathic ailments. Heart normal. Pulse previ- 
ously of usual frequency. After a choking attack in eating, causing violent 
and persistent coughing, with a sense of suffocation, she became livid, and 
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was greatly prostrated ; kept her bed for several days, complaining of faint- 
ness whenever raised, and suffering from irritability of the stomach. Pulse, 
40 per minute. Gradually returned to normal in two or three weeks, and she 
recovered. Died of typhoid fever several years after, and at autopsy heart 
was found normal. — American Practitioner ^ vol. xiii., 1876, p. 5. 

Case LXXXVIL 1876. (A. Flint.)— W. H. B., thirty-eight years. 
Convalescing from an attack of acute pneumonia of right lung. Was taken 
with sudden sense of great prostration coming on about noon — a feeling as if 
death were imminent from stoppage of the heart. Was in state of great 
alarm, cold perspiration, pulse 40, intermittent. No cardiac murmur nor 
increase of cardiac dulness. For six weeks these attacks recurred. Lowest 
pulse noted was 85. Urine normal ; temp, normal. Made a tedious, but 
finally complete recovery. — Avierican Practitioner, vol. xiii., 1876, p. 6. 

Case LXXXVIII. 1874. (Dr. Force.)— Mr. B., fifty-three years. Inter- 
mittent fever for a year previous. After taking cold, pulse 25 per minute, 
rhythm, fulness, and force good. Resp. 24. Heart sounds normal. Recum- 
bent posture and stimulants ordered. 

1st day, pulse 25, resp. 24, temp. 97°. 

2d day, pulse 32, resp. 15. 

3d day, pulse 36 . 

4th day. pulse 42. 

5th day, pulse 60. 

6th day, pulse 80. — American Practitioner, June, 1874, and 1876, xiii. p. 7. 

Case LXXXIX. 1876. (Austin Flint.)— Mr. S., forty-six years. Subject 
to sick headache ; otherwise robust. Seen in consultation with Dr. J. H. 
Yandy, of Jersey City. May, 1875, attack supposed to be malaria with sick 
headache. Latter continuous and more severe at night, at times with 
delirium. Most of the time savagely cross. Pain in head relieved by mor- 
phia. Pulse in health 70 to 75 per minute. Ten days after illness com- 
menced pulse was found to be 40 per minute, once 38, increasing toward 
evening to 46 or 48. In three weeks was out of doors, though having head- 
ache for several weeks. Quinine was given throughout the disease. The 
pulse gradually became more frequent, and finally returned to 74 per minute. 
— American Prcuctitioner, vol. xiii., 1876, p. 8. 

Case XC. 1876. (A. Flint.)— H. G., forty -three years. Seen in con- 
sultation with Professors Willard Parker and A. Jacobi. Had a previous 
illness of a similar character. Fairly good general health. January, 1874, 
weakness and palpitation on going up stairs. Pulse 40 per minute. No 
abnormal cardiac sound. Lungs, liver, spleen, and urine show no sign of 
disease. He remained much the same until the following April, when he 
had attacks described like a cloud passing over him. These occurred gener- 
ally in the erect posture, and especially when walking. In April, pulse from 
30 to 34 per minute. From May, 1874, to May, 1875, health good. Pulse from 
30 to 40 per minute. May, 1875, had epileptiform convulsions. Pulse 
accelerated during seizures, but in interval from 24 to 36. After May, up 
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to August, no convulsioDBy but pulse 26 and irregular. During August three 
epileptiform seizures, more severe, one lasting fifteen minutes. During 
seizures he became cyanotic ; movements and appearances as though asphyxi- 
ated. Pulse during seizure 40. In September, Dr. Enapp examined retinae 
and pronounced them normal. Improved, attacks lighter, pulse rose from 26 
to 36 per minute, and in November, 1875, was attending to business. Stimu- 
lants, bromide of potassium, and electricity were used, but did no good. — 
Amencan Practitioner, vol. xiii., 1876, p. 9. 

Dr. Flint's discussion of his Jive cases : Cases by Dr. Paget Thornton. 
6 cases, 4 males, 2 females. Ages, 20, 35, 32, 53, 46, and 43 years. 
Pulses from 16, 40, 35, 26, 38, 26. Gives cases of Dr. Archibald 
Hewan. See Medical Times and Gazette^ London, March 28, 1875. 

Dr. Flint speaks of it as a variety of functional disorder. 

Napoleon the Great. Pulse 40. Felt uncomfortable if it rose to 
60. 

Necessity of eliminating double sound, and seeing that heart pulse 
and radial pulse correspond. 

Infrequent pulse in brain injuries and diseases. 

Infrequent pulse in jaundice and urssmia. 

Infrequent pulse from poisons, aconite, digitalis, V. viride. 

Slow pulse, stimulation of pneumogastric nerve. 

Quick pulse, paralysis of pneumogastric nerve. 

In palpitation. Dr. Farquharson uses the expression, " The unre- 
strained vaso-motor ganglia, if we may use so unscientific an expres- 
sion, take the bit between their teeth and bolt." 

Two varieties : 1. Functional slow pulse. 2. Organic slow pulse. 

Treatment : Stimulants, iron, strych., phos., atropia. No digitalis, 
aconite, or galvanism. 

Case XCI. 1877. (Dr. James Russell.) — Patient presented embarrassed 
breathing, and was supposed to have water in the pericardium. Pulse usually 

Fig. 9. 




Case XCI. Pphygmogram March a, 1877. Pulse 36. 

29, but on some days was as low as 14. In three months all the heart symp- 
toms disappeared, and pulse regained its normal standard. — Medical Times 
and Gazette^ London, 1877, vol. ii. p. 60. 
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Case XCII. 1876. — Man, thirty-eight years. Admitted to Birmingham 
General Hospital April 13, 1876. Slow pulse for seven or eight years, but no 
suffering in consequence. December, 1875, began to have faint attacks. At 
first two or three a day, but increased in frequency until there were as many 
as sixty or seventy a day. The faints were attended with momentary insensi- 
bility followed by immediate return of consciousness. In some of the fits 
the eyes were staring and face flushed; in others, the face is unchanged ; the 
patient appearing as though asleep. The attacks took place whether recum- 
bent or erect, and were preceded by a feeling of numbness. Attacks of pain 
across the epigastrium, irrespective of food ; sometimes relieved by eating. 
This pain, when occurring under the right ribs, always preluded a faint. At 
other times, before a fit, he experienced an indescribable feeling at the epi- 
gastrium, as though vomiting would relieve him. The pulse during eighteen 
months varied little from 32. Once it was 19, twice 24, and twice 26. Nine 
times only did it exceed 34. Once rose to 43. Temperature on admission 
98® to 98.4° in axilla. Later, temperature in mouth varied between 97.4® 
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Case XCIL Sphygmogram April 14, 1876. Pulse 34. 



and 98®. Fundus oculi normal. Pupils below average size, but freely dilat- 
able under atropine. For the rest, health fairly good, but markedly indis- 
posed to exertion and much wanting in physical and mental energy. All 
treatment fruitless. Digitalis not only failed, but produced marked uneasi- 
ness. Belladonna failed. Bromides likewise. Electricity had no efiect. — 
Medical Times and Oazette, vol. ii., 1877, p. 60. 

Remarks on unusual slowness of pulse founded on a case illustrating that 
form of disease. (Dr. James Russell.) Discusses the subject, and gives an 
analysis of thirty-eight cases noted. The importance of heart disease, espe- 
cially degeneration of the heart walls, as a cause, is dwelt upon. — Medical 
Times and Gazette, vol. ii., 1877, p. 58. 

Dr. Stokes (Dublin Quarterly Journal^ vol. ii.) refers to *' typhoid softening 
of the heart as coexisting with a pulse of from 30 to 40 per minute.'' A like 
degree of slowness has been noticed by other observers, especially by Dr. 
Murchison, as likely to occur in that form of fever. 

*' On the whole (says Dr. Russell), the conclusion respecting these cases of 
degeneration of the tissues of the heart must be that, although the degenera- 
tion does not ofler of itself a full and complete explanation of the reduced 
frequency of the pulse met with in certain of the cases, yet it constitutes a 
very important indication of the presence in the heart itself of some influ- 
ence directly interfering with the irritability of its fibre ; thus these cases 
have much value, in reference to the others already mentioned in which 
evidence of other forms of heart disease was presented by the patient." 
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Case XCIII. 1877. — Case of Mr. Hodgson, who suffered from cardiac de- 
generation, had a pulse of 40, and referred the diminution in frequency to 
overwork. Mr. Crompton, who refers to the above case, also mentioned a 
patient of his own who had a notably slow pulse for many years without 
affecting his health. This latter gentleman's son also had a slow pulse. — 
Medical Times and Gazette, 1877, vol. ii. p. 230. 

Case XCIV. 1874. — Dr. Archibald Hewan's own case. Twenty years 
before had studied greatly ; pulse then 72 per minute, afterward was 55, and 
eight years ago was 24. Had never had a fit nor fainted, and could bear 
cold well. • Had rheumatic fever eight years before, when pulse did not rise 
above 32. Eight weeks ago had gout and rheumatic pains, when pulse rose 
to 64 and 68, after which it fell slowly to 32 and 28, where it remains. — 
Monthly Abstract of Medical Science^ Philadelphia, 1874-5, p. 400. 

The following additional references upon the subject of slow pulse 
are appended. 

The writer regrets that for want of time it has been impossible for 
him to examine them for incorporation in the present paper, but con- 
tents himself with the reflection that it has already reached the limit 
of endurance to the reader. 

Solon (Martin), Note on Remarkable Slackening of the Pulse, accompanied by an 
Abnormal Rhythm of the Beating of the Heart. Journ. Hebdom. de M^decine, 2d s^rie, 
"3, 1831, p 164. 

Article on Lead Poisoning ; efl'ect of, on heart ; giving sphygmograms. Gaz. des 
Hopitaux, 1876, p. 845. 

Case in which Wine of Colchicum in five drop doses reduced the pulse to 20 per 
minute. Med. Times and Gaz., 1864, vol. ii. p. 607. 

G^ros L.)f Du ralentissement du pouls les Britons. L'Union Mod.. Paris. 1870, pp. 
658, 659. 

Yeo {J. B.)j Production of a Remarkable Endocardial Murmur accompanied by 
Unusual Slowness of the Pulse. Lancet, 1872, ii. pp. 913, 914. 

Siokes ( W.)j Dublin Quart. Med. Journ., 1846, ii. pp. 73, 85. 

Alivia (3/.), Del polso raro e raonocroto. Gaz. d. Osp. Milano, 1886, vii. 579, 587. 

BaranvAirtz {J.), Case of Slow Pulse. Med. Record. New York, 1881, xx. p. 670. 

McBride (T. A.), The Slow Pulse, and Distances in the Rhythm of the Pulse. Med. 
Record, New York, iHSl, xx pp. 533, 535. 

Walker {J. P.), Slow Pulse. Peoria Med. Monthly. 1881-2, ii. p. 255. 

Frey {A.), Pulsus Rarissimus. Berl. klin Wochenschrifl, 1887, xxiv. 72, 74. 

Jjebrun, Un cas de ralentissement permanent du pouls avec attagues syncopales et 
epileptiformes. Bull. Acad. Roy. de M^d. de Belg , Brux, 18s7, 4. s i, 73-82. Rap de 
Hambursin, 21. 

JTohn, Pulsus Rarus. Mrstr. Mag. f. Lregendeush, Christiana, 1887, 4, ii. 636-645. 

Rendu (</.), Ralentissement normal du pouls. Mem. Soc. d. Sc. M6d. de Lyon [1877], 
1878. xvii. 2e pt. 98-100. 

Polak J.}, Case of Great Intervals of Pulsation Medycyna Warszawa, ls82, x. 842. 

Laure, Cas de ralentissement du pouls. Mem. et Compt. rend. Soc. d. Sc. de Lyon 
[1881], 1882, xxi. pt. M. pp 84-87. 
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ChAfrfUn, Bull. Soc. de M6d. d'Anverb, 1884, N. S., xii. 34-38. 

i2oux (i4.). Deux caa de ralentissement du pouls. Gaz. M6d. de Picardie, Amiens, 
1885, iii. 54. 

Orob (F.), Ueber Bradycardie. Deutsch. Arehiv f. klin. Med , Leipsic, 1888, xlii. 
574-614. 

Chappet, Contribution ^ I'^tude du ralentiasement du pouls. Lyon M6d., 1883, xliii. 
307-316. 

Longuet (i2.), Le pouls leut bulbaire. Union M6d., Paris, 1884, 3b. xxxviii. 433-441. 

Bassi {U.)f Sul polso leuto. Gazz. Med. Ital., prov. venete. Padova, 1882, zxv. 
101-103. 

Th-aube (2/.), Ueber die Bedeutung des pulsus tardus. In bis. Ges. Beitr. z. Patb. u. 
Phys. Berlin, 1878. iii. p. 240. 

JSolbertson {T. H.), Case of Slow Pulse with Fainting Fits, etc. Med. Chirurg. Trans. 
London, 1841. xxiv. pp. 76-82. 

Case of Pseudo-apoplexy, with remarkably Slow Pulse. Southern Joum. Med. and 
Pharm., Charleston, 1847, ii. p. 34. 

Hartog ( W.), Ueber Abnorme Verlangsamung der PulsfVequenz, 8°, Berlin, 187.). 

Langlabertf Ralentissement considerable du pouls. Joum. d. Connaiss. M^d. prat., 
etc., Paris, 1875, xlii. pp. 177-180. 

Oornilf Ralentissement oonsid<>rable du pouls j an6mie, etc. Gaz. MM. de Paris, 1875, 
iv. 4° Sen , pp. 292, 293. 

D*Arman {Dr.)^ Contribuzione alio studio del polso raro permanente con accessi sin- 
copali od epileitifori. An article of twenty-seven pages discussing the subject of slow 
pulse and its causes. Report of eight cases, with three autopsies. Revista Venita di 
Scienze Mediehi. Venice, 1887, 7. 



DISCUSSION. 

Dr. S Weir Mitchell : I should like to refer to one or two points. I do 
not observe that the number of respirations is stated. It might be desirable 
to record it in relation with the highest and lowest pulse-rate. 

The influence of posture is not noted. This is important in the study of 
heart-beats. I should also like to know if, with this extremely low tempera- 
ture, the man complained of feeling cold. I should think that it would also 
be desirable to have the eye-ground carefully studied. 

Dr. Francis P. Kinnicutt : I have seen one case resembling Dr. Pren- 
tiss's in many particulars. The habitual pulse, perfectly regular, varied be- 
tween 80 and 40 per minute. The man was in active business and apparently 
in fairly good health. Occasionally his pulse fell as low as 13 and once to 7 
under his (Dr. Kinnicutt's) observation. These attacks were always accompan- 
ied with epileptiform seizures. They continued over a period of a number of 
years without causing any material deterioration in the patient's health. The 
pulse in the radials corresponded exactly with the contraction of the heart 
as heard and seen in the cardiac area. There was organic disease of the 
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heart, but of the ordinary variety of mitral insufBciency, and it seemed to 
him inadequate to explain the symptoms described. 

From the examination of Dr. Prentiss's patient, and from a study of the 
pulse tracings, he thought it was evident that a condition of endarteritis ex- 
isted. The temporals and radials were decidedly thickened. The radial 
could be traced as far as the elbow. A study of the pulse tracings showed a 
decided increase in arterial tension. 

He would ask, in this connection, if any drugs that commonly relieve arte- 
rial tension were given at the time of the greatest reduction of the pu1se-rate» 
and if so, with what results? 

Dr. a. Jacobi : Dr. Prentiss has gone over this subject very fully, but I 
should like to add a few remarks in regard to etiology. In well diagnosti- 
cated fatty degeneration of the heart we generally have a frequent pulse, 
but in a number of cases of fatty degeneration of the heart the pulse-rate is 
slow, although not so slow as in the case reported, but down to 60, 50, or 45 
per minute. There must, then, be differences in the nature of the fatty de- 
generation. I believe that we have to look for its exact seat in the heart in 
order to explain why in one case the pulse should be frequent and in another 
very slow. I believe that it can be proven that where there is fatty degenera- 
tion of the heart muscle, the muscle bein^ weakened thereby, the pulse is, as 
a rule, accelerated, but when the degeneration is principally located in the 
sympathetic ganglia, the pulse will be slow. I have seen a few such cases 
with the pulse coming down to 28, and even to 18, with attacks of syncope, 
and also, now and then, complicated with epileptic seizures. I have seen this 
continue for a number of years, until finally the patient died. One case was 
that of a physician, of New York, who died eight or nine years ago at the 
age of 53 or 54 years. He had a pulse, regularly, of 26, 27, 28 per minute. 
Now and then I have seen it as low as 22 and 18. I was never present at 
his attacks of syncope, when it was reported that the pulse was as low as 13 
per minute. His temperature was always below normal ; as a rule 97° or 
97.5°. He never had a higher temperature. 

The patient shown by Dr. Prentiss has a hard pulse, and the artery is 
evidently in a condition of atheromatous degeneration. The systole is not 
quite clear, but it is regular. I should add that in all the cases that I have 
seen, and particularly in that of the physician just mentioned, the heart 
sounds have been much changed. Instead of two, there have been four or 
five. The contractions were broken up and interrupted. At the post-mortem 
examination in this case, there was found atheromatous degeneration of the 
aorta and of all the large arteries, fatty degeneration of the heart, and a 
change of the heart ganglia, which were enlarged, hard, and part of them 
the seat of calcareous degeneration. I was induced to look for these condi- 
tions, as the case occurred only a short time after the appearance of this 
article^ by Tutjatin, which I hold in my hand. It refers to the changes in the 

1 Archiv. fiir Path. Anat. und Physiol. Virchow. 1878, vol. Ixxiv. p. 461. 
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sympathetic ganglia. The following is a translation of some of the conclu- 
sions : 

** In the chronic disorders of the heart and aorta, there were changes in 
the nerve ganglia in all of the cases examin.ed by us. The inflammatory 
affections spread to the latter in the contiguity of the tissue. 

" In cases ot early and rather inconsiderable affection of the heart and aorta, 
there was hypersemia and granulating inflammation. In those of long 
duration, there was in the ganglia an interstitial inflammation with prolifera- 
tion of solid connective tissue and consecutive alterations in the nerve 
ganglia. These latter were fatty and in pigment degeneration. 

** Finally, there may be sometimes complete degeneration, even to extinction 
of the ganglionic cells and calcareous infiltration of the interstitial tissue. 
The changes may be the result of simple inflammation, or depend on con- 
stitutional diseases, such as syphilis (in two of my cases there was no syphilis). 

''The changes in the nerve ganglia described above, exert their influence 
on the physiological action of the heart, and it is probable that mai^y func- 
tional disorders and even angina may be explained by these changes. '' 

I should like to refer to the fact that a great many people show general or 
localized atheromatous degeneration at a very early age. Thoma, to whom 
we owe so much careful research, insists that after the age of thirty -five years 
atheromatous degeneration begins in every human organism, and thus it is 
that we find people dying of old age changes at the age of forty-five or fifty. 
It is not uncommon to see senile apoplexy before the age of fifty years. Old 
age is only a relative term. 

I believe that in the case shown to us by Dr. Prentiss, which will termi- 
nate fatally after a while, that there is fatty, atheromatous, and calcareous 
change of the heart ganglia, which has progressed more than has the general 
atheromatous degeneration. I believe that this is the explanation of the 
case. It was so in two of my own cases where post-mortem examinations 
were made. 

Dr. Robebt T. Edes : I had the pleasure of seeing the case reported by 
Dr. Prentiss several times, and was much interested in its diagnosis. One of 
the firat ideas that would naturally suggest itself was organic disease of the 
heart muscle. I think that in the complete absence of other symptoms, we 
can leave out of sight organic brain disease. There have been no symptoms 
whatever of localized cerebral disease, and while there might be a lesion in- 
volving the cardiac centres alone, it is highly improbable that it should be so 
narrowly limited. There were no distinct signs of degeneration of the heart 
muscle found. Dr. Jacobi has spoken of two sets of cases of fatty degenera- 
tion, in one of which the pulse is rapid, and, in the other, slow. In this 
case the pulse has been persistently slow. There has been nothing like 
palpitation. Another point is the recovery, or almost recovery, which he 
experienced. Such fluctuation seems to me to be incompatible with the idea 
of fatty degeneration. 

Another suggestion recently made to me is, that the slow pulse might be 
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associated with chronic renal degeneration. The urine presents no marked 
evidences of such condition, but this would not be conclusive. I think that 
the character of the pulse is against such an hypothesis. He has not the 
constant tension which you expect in chronic interstitial nephritis. More 
than that, when we consider how common these cases of nephritis are, it 
seems to me that if exceedingly slow puke was one of its symptoms, we 
should meet with it very often. Although we do have a somewhat slow pulse 
in nephritis, yet it is not phenomenally slow. It may be as low as 60, but 
usually 60 to 70 per minute. By this time also we should have a right to 
expect cardiac hypertrophy, of which there is no evidence. 

The only other case which I have had the opportunity of observing in 
which there was an exceedingly slow pulse, was that of a man some eighty 
years of age. The pulse at times ran down below 30 per minute, in con- 
nection with certain apoplectiform attacks, but rose again when he recovered. 

It seems to me that the best hypothesis is either that of a local degenera- 
tion of the cardiac ganglia, offered by Dr. Jacobi, or else that of a pure 
neurosis. I was glad to hear Dr. Jacobi refer to those cases where actual 
changes were found in these ganglia. I find that our knowledge of the ana- 
tomical changes that take place in the cardiac ganglia and plexuses is very 
limited. There are hardly more than half a dozen references to them. The 
only systematic author that I know of who lays stress upon this matter is 
Michel Peter, and he has a good deal to say in regard to inflammatory condi- 
tions in the cardiac plexuses and ganglia. He thinks that many cases of 
inflammation and enlargement of arch of the aorta are accompanied by in- 
flammatory conditions in the plexuses situated upon or below it, and that 
these changes are at the bottom of some of the heart symptoms. 

Dr. Jacobi : I do not wish to be misunderstood in regard to fatty degen- 
eration of the heart. I stated that the large majority of these cases have a 
frequent pulse because the heart muscle is the seat of fatty degeneration, and 
that in all of the cases where there is a slow pulse, I believed that there 
would always be found affection of the ganglia. There is no alternation. 
There is no change. Those cases which have a slow pulse, never have a 
frequent pulse. 

Dr. William Osler : I should like to refer to post-febrile slowing of the 
pulse which is sometimes seen after typhoid fever. I have recently had such 
a case in which the pulse fell to 32, and on one occasion to 26 per minute. 
In association also with chronic interstitial myocarditis, although irregularity 
of the pulse is the rule, an extremely slow pulse does occur under certain 
circumstances. 

Dr. I. E. Atkinson exhibited two sphygmographic tracings illustrating 
the occasional dependence of abnormally slow pulse, not upon abnormally 
slow rhythmic cardiac contraction, but upon intermitting, incomplete systole. 
The patient was a middle-aged laborer, who had sought relief on account of 
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faintness upon exertion. The radial pulsations varied from 20 to 30 per 
minute. There was feeble action of the heart with a soft systolic basic 
murmur (chronic myocarditis). 

Fig. 1 shows the usual sphygmographic tracing. Upon auscultating the 
heart, however, between each full systole could be faintly heard two short 

Fio. 1. 




(Richardson's modification of Dudgeon's sphygraograph.) 

sounds, indicating abortive systolic efforts. These occurred rhythmically. 
Rarely the wave was propagated to the wrist, as is shown in Fig. 2. 

Fig. 2. 




Dr. G. Baumgarten : In a paper presented last year, I took the oppor- 
tunity of showing that slow pulse is not so much a diminution in frequency 
as it is an irregularity in the rhythm of the heart. I have no doubt that 
most cases of slow pulse originate as a disturbance of rhythm, rather than by 
inhibition or diminished stimulation-^in marked contrast with tachvcardia, 
which is often due to paresis of the inhibitory fibres of the vagus. 
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The title of the subject which I have the honor to discuss before 
this Association, viz., the Relations between Anaemia, Chlorosis, Per- 
nicious Anaemia, etc., might be criticised on the ground that it 
assumes certain relations to exist between these various affections of 
the blood. To such criticism it might be replied that the selection 
of such a title is the expression of the universal medical belief that 
these affections are allied, and that it is in the highest degree im- 
probable that such a practically unanimous verdict can be erroneous. 

Without stopping to mention any of the numerous historical 
instances in which the prevailing medical belief has been erroneous, 
I will begin by pointing out that in the discussion of this subject 
everything depends upon what is understood by the term Relation. 

While we are justified in speaking of kindred diseases, there are no 
facts to warrant the belief that one affection can be converted into 
another, or that the cause of one disease can be so modified by its 
habitat and general environment as to excite another which is, by 
common consent, entirely different. 

The best example of kinship is afforded by the infectious diseases, 
which originate, not in the same, but in a similar manner. No nearer 
relation than this has yet b^n recognized in disease. In the remotest 
past there may have been one pathogenic organism, the source of all 
the ills to which flesh is heir, but at the present time there are many 
such, and their differentiation is complete and permanent. 



RELATIONS OF ANEMIA TO CHLOROSIS. I6l 

There are, therefore, three questions to be discussed : 

1. Are chlorosis, simple anaeniia, pernicious anaemia, etc., separate 
diseases ? 

2. Are they of kindred nature ? 

3. Are they different stages of one disease ? 

I will first consider pernicious anaemia, because the determination 
of its status is of fundamental importance. It is admitted by those 
who argue most forcibly in favor of the independent nature of this 
disease that its clinical features are common to a number of affections, 
particularly cancer and atrophy of gastric glands. They have also 
been repeatedly associated with the presence of parasites in the intes- 
tinal canal, such as anchylostomum duodenale and bothriocephalus 
latus. In these and other affections the blood has presented the char- 
acteristics of pernicious anaemia, viz. : 1. Great; diminution of volume. 
2. Enormous reduction of the number of the red corpuscles, sometimes 
to ten per cent, of the normal — L e., the blood may contain 600,000, 
instead of 5,000,000, of these bodies to the cubic millimetre. 3. Poi- 
kilocytosis — L «., remarkable alterations in the size and shape of the 
red corpuscles. 4. Microcytosis, by which is meant the presence in 
the blood of numerous minute spherical, yellowish-red corpuscles, 
resembling oil-drops. These are not constantly present. 5, and most 
diagnostic, a relative richness in haemoglobin. The percentage of 
haemoglobin may equal, exceed, even double, that of the red corpus- 
cles. 6. No absolute increase in the number of the white cells. 

By one set of writers it is argued that when, in the course of cancer, 
atrophy of the stomach, or other disease, the above-mentioned striking 
changes in the blood are observed, the case is not one of pernicious 
or idiopathic anaemia, as they term it, because a well-marked lesion is 
present. If, however, the same alterations of the blood are present, 
and at the autopsy no lesion can be found except those that are mani- 
festly secondary to the blood-change, such as fatty degeneration of 
heart and intima of bloodvessels, then the case is one of pernicious or 
idiopathic anaemia. For example, in 1886,^ I reported, in conjunction 
with Professor Osier, a case of atrophy of the secreting structures of 
the stomach with every clinical feature of pernicious anaemia. About 
the same time I had under observation another patient, a woman, 

1 American Journal of the Medical Sciences, April, 1886. 
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whose symptoms and blood-changes were identical with those of the 
above-mentioned case. 

"After an illness of more than a year she died, and at the autopsy, at 
which •! was present, no lesion was found to explain the profound alteration 
of the blood. According to most authorities, the first of these cases, in which 
a lesion was found, to which the symptoms might be reasonably attributed^ 
is, for that very reason, not a case of pernicious anaemia. The second case,, 
on the other hand, is one of pernicious or ' idiopathic' anaemia, because a 
lesion, to which the symptoms might be attributed, was not found."^ 

This kind of reasoning appears to me very unscientific. In both 
cases there were the same blood-changes, viz., those universally recog- 
nized as pathognomonic of pernicious anaemia. In one, the cause of 
these changes was manifest, or, rather, became so after a careful micro- 
scopical examination of the stomach. In the other, it eluded the 
minutest investigation. The pernicious blood-change was a process 
common to a known and an unknown cause, and not a separate or 
independent disease. 

An independent disease is one which rests upon a constant anatom> 
ical basis, or is invariably produced by the same specific agent. Pro- 
cesses of disease, on the other hand, are common to a number of 
distinct and independent affections, the most widely distributed of 
these processes being fever, inflammation, and anaemia. Anaemia 
may be either a disease or a process — a disease where directly 
dependent upon a lesion of one of the heematopoietic organs; a 
process when not so dependent. From this point of view, the uni- 
form blood-changes of pernicious anaemia are due to a disturbance of 
nutrition of the profoundest character, which may arise from a number 
of causes, some known and others unknown. It is, therefore, nothing 
more than a disease process, and as such related both to anaemia and 
chlorosis. 

Let us now inquire more particularly as to the mode in which this 
profound anaemia is produced, whether by a defect of haemogenesis, an 
excess of haemolysis, or by a combination of both. 

The causes of anaemia have been divided by Coupland into two 
classes: "deficiency of income and excess of expenditure," and, 
according to most writers on diseases of the blood, chlorosis is a typical 

1 Anffimia. By F. P. Henry, M.D. Philadelphia, 1887. 
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example of the former. In that affection there is a deficient assimila- 
tion of iron, which is accounted for in a more or less satisfactory 
manner by various theories. The most prevalent is that of Bunge, 
which has been practically adopted by Sir Andrew Clark. Until quite 
recently, no satisfactory explanation could be given of the eflScacy of 
iron in chlorosis, and especially of the necessity of administering it in 
large doses, for it was well known that very little of this drug was 
absorbed. It was also known that our food, which, when in proper 
amount and variety, contains more iron than we need, does not con- 
tain this metal in inorganic form, but in an exceedingly complex 
organic union. Human milk, which contains the merest trace of iron<» 
supplies all that is needed for the wants of the rapidly growing infant. 
Nearly all our food-substances contain iron, and there is probably no 
drinking-water in which traces of it cannot be found. Zander* ex- 
amined the water from three hundred springs, and found iron in every 
specimen. The same observer examined the feces of chlorotic patients 
before they had been placed upon any treatment, and found iron in 
them in considerable quantity — a sure proof that there was no want of 
this metal in the food. The conclusion, therefore, must be that there 
is, as already stated, something which interferes with the digestion 
and assimilation of the superabundant iron contained in the food; and 
this something is believed by Bunge to be sulphur. 

In chlorosis, as is so emphatically insisted upon by Sir Andrew 
Clark, digestive disturbances are exceedingly common. Abnormal 
fermentations and decompositions take place in the gastro-intestinal 
tract, and give rise to the formation of quantities of sulphides which 
decompose the iron contained in the food, and completely unfit it for 
the purpose of nutrition. By administering an inorganic preparation 
of iron we simply offer a bait to these sulphides, which they seize upon 
and so allow the organic combinations in the food to escape and to be 
absorbed. This theory explains also why it is often necessary to ad- 
minister large quantities of iron, for in such cases the sulphides are 
supposed to.be formed in large amount, and to need corresponding 
quantities of iron to saturate them. 

The blood of a healthy adult contains only about forty-five grains of 
iron (three grammes), and, therefore, in severe cases of chlorosis there 

i 1 Virchow'B Archiv, Bd. 84, 1881. 
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is only a deficit of about one scruple of this metal. Why then is it 
so often necessary to administer colossal doses of iron in order to cure 
a case of chlorosis? Evidently because the iron plays some other role 
than that of a food. The theory of Bunge, to which I have just 
alluded, offers the most satisfactory explanation of its mode of action.* 

There are other theories of chlorosis supported with equal ingenuity, 
such as those of Zander^ and Landwehr,^ which, in accordance with 
the division of labor agreed upon between us, I leave to the con- 
sideration of the co-referee in this discussion. Suffice it to say that 
they all unite in referring the cause of chlorosis to a defect in haemo- 
genesis. 

I have entered into these details concerning chlorosis because it is 
universally conceded to be a typical example of defective hsemogenesis, 
and because I wish to compare it with another disease — pernicious 
anaemia, which is now generally attributed to excessive haemolysis. 
This opinion, now prevalent, of the nature of pernicious anaemia, is 
largely due to the elaborate investigations of Dr. William Hunter.* 
This observer not only believes that the blood-changes of pernicious 
anaemia are essentially haemolytic, but that ^' hsemogenesis is so little 
interfered with that it is generally in excess of the normal." The 
arguments of Hunter in favor of the independent nature of pernicious 
anaemia are the most powerful that have yet been advanced. They 
may be summed up in the concluding paragraph of his valuable paper : 

'* In pernicious EDflemia the seat of disintegration [of the red corpuscles] is 
chiefly the portal circulation, more especially that portion of it contained 
within the spleen and the liver, and the destruction is effected by the action 
of certain poisonous agents, probably of a cadaveric nature, absorbed from 
the intestinal tract." 

Hunter admits that the clinical features of pernicious ansemia are 
often associated with various gastro-intestinal lesions, especially cancer 
of the stomach and atrophy of the gastric glands, and with intestinal 
parasites, but believes such association to be accidental : 

" This conclusion is based chiefly on two considerations: (1) that similar 
anatomical changes, sometimes even more marked, are constantly to be met 
with in cases presenting none of the features of pernicious aneemia; and 

J Zeitschrift fUr physiologische Chemie, 1885. • Loc. cit. 

3 Archiv fiir die gesaramte Physiologie, 1886, Bd. 39, S. 193, and Bd. 40, 8. 21. 
* Lancet, Sept. 22 and 29, Oct. 6, 1888. 
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(2) that cases of pernicious anaemia are constantly met with in which no 
such gross anatomical changes are to be found." 

Atrophy of gastric glands has often been observed in association 
with the clinical features of pernicious ansemia, and it is believed by 
some, myself among the number, to be a cause of that disease-process. 
The same gastric lesion has existed without the clinical features of per- 
nicious anaemia, and this is one of the reasons why Hunter regards 
the latter as representing a distinct and independent disease super- 
added to the former. When closely looked into, this argument loses 
much, if not all, of its force. The function of the stomach is very 
complex, and may be largely supplemented by that of the intestine. 
In fact, in the opinion of some of the best authorities, gastric is merely 
preparatory to the more perfect intestinal digestion, the oflSce of the 
stomach being chiefly to coagulate milk and liquefy albuminous bodies. 
It has been found that a dog whose stomach has been excised may be 
nourished for an indefinite period by placing food in its duodenum, 
and there would, I think, be little difficulty in proving that of the 
various functions of the stomach, the motor is of paramount impor- 
tance.^ As I have remarked elsewhere : 

'^ The important part assigned by nature to intestinal digestion, coupled with 
the fact that it may entirely supplement the action of the stomach, has led 
Jaworski to attribute a subordinate rdle to the stomach, which he regards as a 
species of warm chamber, in which the food is detained for a time prior to its 
delivery to the intestine. This view reminds one of the Hippocratic theory 
of the coction of food by animal heat.*'* 

These well-known facts offer one explanation why atrophy of the 
gastric glands is sometimes associated with the symptoms of pernicious 
anaemia ; at others not so associated. The difference depends upon 
the preservation or impairment of the motor function of the stomach. 
The fact that '* cases of pernicious anaemia are constantly met with in 
which no such gross anatomical changes" (as those of cancer and 
atrophy) "are to be found" affords no proof whatever, as Hunter 
seems to think it does, of the independent nature of pernicious anae- 
mia. On the contrary, it rather tends to prove that there are two 
kinds of pernicious anaemia, a structural and a functional. 

1 Vide Klemperer. Ueber die motorische Thatigkeit des Magena : Deutsche medi- 
cinische Wochenschrift, Nov. 22, 1888. 
' American Journal of the Medical Sciences, November 1888, p. 498. 
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I have just shown that a motor insufficiency of the stomach may be 
one of the causes of pernicious anaemia. This is generally associated 
with gross anatomical lesions, such as cancer, atrophy, fibroid thick- 
ening, etc. A pernicious anaemia arising under such circumstances 
may be called structural or organic. There is good reason to believe 
that a chemical insufficiency of the stomach, long continued, especially 
if associated with intestinal indigestion, may also give rise to the symp- 
toms of pernicious anaemia. Under these circumstances it would be 
of the functional variety. 

Recent observations have shown that the gastric juice has other 
functions besides those of curdling milk and liquefying albuminous 
substances.^ Although proved by Spallanzani, more than a hundred 
years ago, to be possessed of antiseptic properties, it is only quite 
recently that its destructive action upon various microorganisms has 
been rigorously demonstrated. The facts thus established have an 
important bearing upon Hunter's theory that the blood corpuscles in 
pernicious anaemia are destroyed in excessive numbers by a cadaveric 
poison absorbed from the gastro-intestinal tract. In cancer and 
atrophy of gastric tubules the gastric juice is notoriously of defective 
composition, and a deficit of hydrochloric acid has also been observed 
in certain neuroses of the stomach. With the two first-mentioned 
conditions the clinical features of pernicious anaemia are often asso- 
ciated, and they have also in a number of instances been clearly of 
neurotic origin. Several typical cases of pernicious anaemia have been 
reported by Stephen Mackenzie, of London, R. G. Curtin, of Phila- 
delphia, and others, which had their origin in a profound shock to the 
nervous system. Probably in all these cases, certainly in the two first- 
mentioned classes, the antiseptic influence of the gastric juice has been 
withdrawn from the gastro-intestinal tract and the formation of pto- 
maines has proceeded therein to an abnormal extent. In this manner 
the origin of the supposititious cadaveric poison of Hunter may be 
accounted for. 

I will now point to what seems to me another imperfect link in 
Hunter's chain of reasoning. In his article in the Practitioner^^ in 
which he discusses, and answers in the affirmative, the question 

1 De TAction du Sue gastrique siir quelques Microbes pathogdnes. Par MM. J. Straus 
et R. Wurtz. Arch, de M^d. exp. et d'Anat. Path., 1 Mai, 1889. 
a The Practitioner, August, 1888. 



RELATIONS OF AN-ffiMTA TO CHLOROSIS. 167 

whether pernicious anaemia is a special disease, he acknowledges his 
adherence to the general opinion that chlorosis is caused by defective 
hsemogenesis, and attributes this defect to a cadaveric poison which 
destroys the iron contained in the food we eat. This, as is well known, 
is the theory of Bunge. Now it seems to me illogical to attribute to 
one hypothetical ptomaine, that of chlorosis, a power of interfering 
with haemogenesis, and to another, that of pernicious anaemia, a power 
of increasing haemolysis. 

Haemolysis is increased in pernicious anaemia. This is proved be- 
yond doubt by the able researches of Hunter, but it is, in my opinion, 
became of defective Jicemogenesis, The red corpuscles in this affec- 
tion are abnormally weak and perishable, as is proved by the fact 
observed by Copeman' that their haemoglobin crystallizes out of them 
with great readiness. I am not alone in this opinion. In a recent 
discussion of a case of haemoglobinuria in the London Medical Society,* 
Dr. Stephen Mackenzie " insisted upon the fact that in essential or 
pernicious anaemia there appeared to be some defect in the formation 
of the corpuscles, in addition to their rapid destruction." 

I trust I have made it plain that, in my opinion — 1. Pernicious 
anaemia is not an independent disease. 2. It is closely related to 
chlorosis. 3. It may be the terminal stage of other diseases, and 
especially of cancer of the stomach and atrophy of the gastric tubules. 

The grounds on which I believe pernicious anaemia and chlorosis to 
be related are not merely theoretical, for I have seen several cases and 
published one^ in which a transition between the two affections was, in 
my opinion, plainly evident, and Trechsel* has observed two similar 
cases. The transition from pernicious ' anaemia to chlorosis may be 
observed in any case of the former disease in which marked improve- 
ment occurs. Under such circumstances the red corpuscles lose their 
irregular contours and become circular in outline ; they increase in 
number, and, most important of all, their percentage of haemoglobin, 
which may have been equal, or superior, to that of the number of the 
corpuscles, is now much below the latter. The change is so marked 
that the case which, seen at its worst stage, would have been unhesi- 
tatingly set down as pernicious anaemia, would now, with equal cer- 
tainty, be regarded as one of chlorosis. 

1 Lancet, May 28, 1887 

» British Medical Journal, May 4, 1889. » Medical News, July 3, 1886. 

* Revue medical de la Suisse Romande. June 20, 1888. 
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The constant presence of fever in pernicious anaemia can no longer 
be regarded as a point of distinction between that affection and chlo- 
rosis, for hyperpyrexia has been frequently observed in the latter, and 
would, according to Jaccoud,^ be more often found if looked for. In 
fact, Trazit* devotes his thesis to the consideration of febrile chlorosis. 

The origin of pernicious ansemia has been attributed to microorgan- 
isms by Frankenhauser,' Planchard,* and others. The former describes 
certain minute bodies supposed to be micrococci which he has observed 
in the blood of several cases of pernicious anaemia. In the liver cells 
of the same cases he detected threads resembling those of leptothrix 
buccalis. All of Frankenhauser's patients had carious teeth, and 
these he believed to be the source of the microorganism of pernicious 
anaemia. 

This theory has found very few adherents, and it is worthy of 
remark that the latest work on pathological histology,* by a country- 
man of Frankenhauser, makes no mention of it. 

In an earlier part of this article I defined an independent disease 
to be one which rests upon a constant anatomical basis, or is invari- 
ably produced by the same specific agent. If this definition is 
accepted, pernicious anaemia cannot be regarded as an independent 
disease. Hunter and others have found, in this affection, a constant 
and decided increase in the amount of iron in the liver, and regard 
this as its essential anatomical feature. Without any wish to detract 
from the value of this observation, it seems to me unquestionable that 
this increase of iron in the liver is a consequence of defective haemo- 
genesis, and therefore to be classed with fatty degeneration of heart 
and other secondary changes. It is, in my opinion, plainly evident 
that the blood corpuscles of pernicious anaemia have undergone a 
marked degeneration. As I have elsewhere remarked,^ the facts with 
reference to the blood of pernicious anaemia are such as to demon- 
strate a reversion to the type of the cold-blooded animals. This 
theory might justly be regarded as fanciful, if it were based upon a 
resemblance of the blood of pernicious anaemia to that of the lower 

' La Semaine m6dicale, August 8, 1888. 

* Journal de M6d. ot de Chir., November, 1888. 

^ Centralblatt fiirdie med. Wissensch., 1883, p. 49. 

* De TAn^mie dite pernicieuse progressive. Th«>se de Paris. 1888. 

* Practicum der pathologischen Ilistologie, von Dr. Oskar Israel, 1889. 
« Philadelphia Medical Times, April 3, 1886. 
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animals, fishes, and reptiles, in any one particular, but the facts show 
that the corpuscles of pernicious ansBmia resemble those of the said 
animals in their number, their size, their shape, and their percentage 
of hemoglobin. In well-marked cases, of pernicious anemia we ob- 
serve: 1. A reduction of the number of the red corpuscles to a 
degree that is normal to the cold-blooded animals. It is not at all 
uncommon, in this disease, to find less than one million red corpuscles 
per cubic millimetre. Figures such as these are normal in the cold- 
blooded animals. 2. Many of the corpuscles are much increased in 
size, so much so that they have received the name of megalocytes. 
Many of them are quite as large as the corpuscles of the lizard and 
eel. 3. They often show a tendency to assume an oval outline, as is 
well seen in the photograph I hand round for your inspection. 
Accompanying it is a photograph of normal blood, with which it may 
be compared. The two photographs were taken under precisely 
similar optical conditions by Mr. W. H. Walmsley, of Philadelphia. 
The great increase in the size of the diseased corpuscles and their 
oval shape are very remarkable. The patient from whom the blood 
was taken was a typical case of pernicious ansemia. 4. To make the 
resemblance complete, nucleated red corpuscles have often been 
observed in the blood of pernicious anaemia. 

It is a most significant fact, in connection with the relations of the 
various affections under discussion, that the term *^ idiopathic *' has 
never been applied to leucocythaemia. This disease was no sooner 
described by Bennett and Virchow than its association with structural 
changes in the blood-making organs, especially the spleen, was recog- 
nized. It corresponds, therefore, to our definition of an independent 
disease in being one which rests upon a constant anatomical basis. 

The blood-changes of leucocythaemia are so remarkable that they 
would warrant the separate classification of this disease, even if there 
were no other constant anatomical lesions associated with it. In the 
first place, the volume of the blood, which is diminished to such an 
extraordinary degree in pernicious anaemia, is, in leucocythaemia, not 
only maintained, but sometimes augmented. In typical cases of this 
disease there is a condition of plethora, concerning the nature of which 
there has been some discussion. In the most minutely studied case 
of leucocythaemia with which I am acquainted — that of Sticker * — 

1 Zeitschrifl fUr klinische Medizin, Bd. 14, 1888. 
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*' The increased tension of radial and carotid arteries, the loud aortic-valve 
sound, and the fulness and tortuousness of retinal arteries and veins, pointed 
unmistakahly to a condition of plethora which ^ticker considers hydrsemic. 
On the other hand, von Bamberger,^ who has often observed dilatation of 
the heart cavities and abnormal fulness of the vessels in the bodies of those 
who have died of leukaemia, is doubtiiil as to the hydrsemic nature of this 
plethora."* 

He withdrew, by venesection, a small quantity of blood from a leuk- 
aemic patient, and analyzed it with the result of proving that its solid 
residue was greater than that of normal blood. He, therefore, pro- 
poses for this condition the term leukcemic plethora. 

The facies of a leuksemic patient is entirely different from that of 
a case of pernicious anaemia, and of itself shows that the vessels are 
well filled with blood. Sticker's patient is described as having a 
bright color, " «in« lebhaftere Fdrbung^'' and Delafield* reports the 
case of a man whose lips and skin were of "good color." I, myself, 
was surprised at the rosy color of the first leuksemic patient whose 
blood I examined. In addition to this plethoric state of the blood, 
the increase in the number of the white corpuscles, from which the 
disease derives its name, the more marked tendency to hemorrhage, 
and the new formations of lymphadenoid tissue in various parts of 
the body, all suflBce to separate this affection from simple anaemia, 
chlorosis, and pernicious anaemia. 

It remains, therefore, to be considered whether there is any relation 
between leucocythaemia and Hodgkin's disease. Without pausing to 
consider the appropriateness of the term, I may say that by Hodg- 
kin's disease we understand an affection of which the most prominent 
features are an enlargement, more or less general, of the lymphatic 
glands, enlargement of the spleen chiefly due to hypertrophy of its 
Malpighian follicles, new formation of adenoid tissue in various parts 
of the body, and a high, though usually not an extreme, degree of 
anaemia. From this description it is evident that the lesions of 
Hodgkin's disease are very similar to, if not identical with, those of 
lieno-lymphatic leukaemia. In fact, the only material point of dis- 
tinction between them is the excess of circulating leucocytes in the 
latter. If, then, we can point to any cases of Hodgkin's disease in 

1 Wiener klin. Wochenachrifl, No. 14, 1888. 

2 F. P. Henry, Annual Univ. Med. Sci., vol. iv. 1889. 

3 Philadelphia Medical Times, Feb. 1, 1889. 
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which the circulating leucocytes, at first normal or subnormal, subse- 
quently increased in number to an inordinate extent, wo are justified 
in regarding them as instances of transition from the one affection to 
the other, and in assuming a close relation between them. 

Fleischer and Penzoldt^ hold that there are cases of lymphatic 
pseudoleukaemia which represent the initial stages (yor%tufen) of a 
genuine lymphatic leukaemia, and report one in which the .transition 
from the former to the latter was demonstrated. The patient was a 
male, aet. forty-two, who presented extensive glandular swellings in 
the neck on both sides and in the left axilla, which slowly enlarged 
while the condition of the patient became gradually worse. The 
blood was repeatedly examined, but it was not until about fourteen 
days before death — i, e., nearly a year after the first blood examina- 
tion — that the proportion of white cells to red had increased to such 
an extent (1 : 9) as to warrant the diagnosis of leukaemia. 

Mosler^ reports a case of pseudoleukaemia (Hodgkin*s disease) in a 
boy, fourteen years old, who, when first seen, had enlarged glands in 

both axillae, both supra-clavicular regions, and in the cervical and 

» 

infra-maxillary regions. Neither spleen nor liver was enlarged at first, 
and there was no increase in the number of the white corpuscles. 
There was moderate fever. The disease, under treatment by arsenical 
injections into the glands, came to a standstill for sixteen days, the 
examination of the blood still giving a negative result, so far as con- 
cerns the number of the white cells. The patient then returned home. 
Eight days later, severe fever set in ; the existing glandular tumors 
enlarged and new ones made their appearance. It also became evi- 
dent, on physical examination, that the spleen and liver were decidedly 
enlarged. On microscopic examination, the white corpuscles were 
now found to be increased in number to such an extent that Mosler 
estimated them to be equal to the red. The case ran the usual fatal 
course of leukaemia, but was unusually acute, its whole duration being 
lass than two months. Mosler concludes that too sharp a distinction 
has been hitherto made between so-called pseudoleukaemia and 
leukaemia, notwithstanding the fact that this is the first case, in his 
large experience, in which he had observed a transition from the 
former to the latter affection. 

1 Deutsche ArchivfUr klinische Medizin, B(i. 26, ISSO, S. 368. 
» Virchow'g Archiv, Bd. 114. 1888, S.461. 
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The rarity of such observations as the above is undoubtedly great, 
but, according to Fleischer and Penzoldt, may be explained in three 
ways : 1 . The transition is overlooked because the blood is not exam- 
ined with sufficient frequency. 2. A certain time must elapse before 
the transition is accomplished, and death generally occurs during the 
pseudoleukaemic stage. For example, in Fleischer and Penzoldt *s 
case the stage of leukaemia was not reached until eight months after 
the first examination of the blood, and, therefore, if death had 
occurred from any accident or complication within that period, the 
case would have been reported as one of pseudoleukeemia. 3. There 
may be cases of multiple lymphatic tumors which have no relation 
whatever to leukaemia, but belong to an entirely different species. 

As a rule, there is no absolute increase in the number of circulating 
leucocytes in Hodgkin's disease, and, as just stated, instances of transi- 
tion from this affection to leukaemia are rarely observed, but cases are 
not so uncommon in which the number of the white cells, while 
greater than under normal circumstances, are scarcely numerous 
enough to warrant the diagnosis of leucocythaemia. Laache^ reports 
such a case — one in which the blood was repeatedly examined — the 
proportion of white to red corpuscles varying between 1 : 70, the 
highest point, and 1 : 339, the lowest. 

I am inclined to regard an excess of white cells in the blood as the 
expression of a form of defective haemogenesis which may be the 
terminal stage of any profound anaemia. In Fleischer and Pen- 
zoldt's case, leucocythaemia did not set in until fourteen days before 
death. In a case of pernicious anaemia reported by Litten,^ the blood, 
previously without an excess of white cells, was found to be leukaemic 
(1 : 15) four days before death, and this condition continued to increase 
until the day before death, when the proportion of white cells to red 
was as one to four. In a case reported as pernicious anaemia by J. 
H. Musser,^ the term leucocythaemia would, at one stage, have been 
more appropriate, for the white cells were to the red about as one to 
four. I recently examined the blood of a profoundly anaemic patient 
at the time of her admission to the Philadelphia Hospital — two days 
before her death — and found ^ucli an enormous increase in the leuco- 
cytes that, at the autopsy, which revealed a large perinephritic 

» Die Anamie, p 273. 2 Berliner klinische Wochenschrift, Nos. 19 and 20, 1877. 

* Proceedings Philadelphia County Medical Society, 1885. 
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abscess, I made a careful, though fruitless, search for some communi- 
cation between the abscess and a venous trunk. The woman had 
been in the hospital a short time before, in another ward, and had 
been regarded as a case of pernicious anaemia. The leucocythaemia 
was undoubtedly a late manifestation of her cachectic condition. 

The foregoing facts lead me to accept the first and fourth conclu- 
sions of a paper on the " Relations of Leucocythcemia and Pseudo- 
leukaemia,'* published many years ago by H. C. Wood :^ 

"I. Clinically, the so-called true and false leukaemia are the same, save 
only in the matter of the white blood-corpuscles. ... 4. There are cases 
which, at one period of their course, represent pseudoleuksemia ; at another, 
leukiemia." 

I am also inclined to agree with the opinion of Pepper,' in so far 
as it applies to leucocythaemia and Hodgkin's disease, that 

" a condition so inconstant and irregular as the increase in the proportion of 
white corpuscles should not be made a ground of distinction between groups 
of cases identical in all other respects.'' 

In this paper I have endeavored to confine myself strictly to the 
question of the relations of these various forms of anaemia, avoiding, 
as far as possible, any discussion of their nature. All the time at my 
disposal would have been occupied in the attempt to enumerate and 
criticise the different views concerning the pathogeny of leucocyt- 
haemia alone. 

I have tried to impart and illustrate my belief that the circum- 
stances under which chlorosis and pernicious anaemia arise are so 
numerous and diverse as, to forbid our regarding them as independent 
diseases. They are, in my opinion, neither more nor less than closely 
related processes of defective haemogenesis. 

Leucocythaemia and Hodgkin's disease, in that they are always 
associated with lesions of the blood-making organs — spleen, lymph- 
glands, bone-marrow, etc. — are independent diseases, or, rather, dif- 
ferent stages of the same disease, for such cases as those of Fleischer 
and Penzoldt, and Mosler, prove their relations to be of the most 
intimate nature. They also show the fallacy of the view that the 
local glandular affections of leukaemia are secondary to the accumu- 
lation of leucocytes in the blood. 

^ American Journal of the Medical Sciences, October, 1871. 
a Ibid., October, 1875. 
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In order to bring the whole subject up for discussion, as proposed 
by the Council of the Association, the referee and co-referee have 
thought it judicious to divide it into two sections. This has seemed 
the more proper as, upon mature consideration, compression of the 
more or less vague data into the allotted space and time seems almost 
impossible. To those who have occupied themselves with the path- 
ology of the blood — and there are several in our midst whose names 
occupy a high position in this respect — the fact is apparent that con- 
fusion reigns supreme in this field which might, possibly, be easily 
cleared away if exact methods of examination were employed. Under 
all circumstances, our lines might be more strictly drawn and a begin- 
ning made for the more accurate and scientific study of these subjects ; 
in this way elimination of one disease from another, or identification, 
would follow, and much benefit would accrue. 

In the discussion of our present subject, the first thing that comes 
up to confuse us is the definition of the two diseases. Immermann 
(Ziemssen's ITdbch,, xiii. p. 275) begins his definition as follows : 
" The conception of anaemia, somewhat indefinite in its elasticity, etc.," 
and follows it up with nearly two pages of text from which the final 
conclusion is to be drawn that, partly from clinical and partly from 
direct (analytical) evidence, we are justified in stating that anaemia is 
that condition in which there is a diminution of red corpuscles as well 
as of the albumins of the plasma in the blood (hypalbuminosis). 
Striimpell (A Text-book of Medicine, edited by Frederick C. Shat- 
tuck, A.M., M.D., p. 874), states that "the essential element in anse- 
mia is, therefore, a diminution in the number of red corpuscles, or 
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so-called oligocythsemia, and states further on that ^^ oligocythsemia is 
not invariably accompanied by a diminution in the amount of serum 
albumin (by which he means plasma — hypalbuminosis)/* 

If we go on we shall find that anaemia or oligsemia vera really means 
a diminution of the whole quantity of the blood, and that this condi- 
tion can be subdivided into hydrsemia, oligocythsemia, oligaemia sicca 
and oligaemia hypalbuminosa. We have then three representative 
definitions : the one broad and general, including a diminution of any 
one or all the constituents of the blood; a second, in which hypal- 
buminosis and oligocythaemia are the principal, if not the only factors ; 
and a third, which makes oligocythfiemia alone the characteristic fea- 
ture. It seems to me that, from a purely practical standpoint, the 
latter is the best ; we are not in a position to determine the whole 
quantity of blood in a living animal, nor, for more reasons than one, 
can we make a chemical analysis of blood in any individual case. But 
we can readily determine the number of red corpuscles in any patient, 
and, if it be admitted that hypalbuminosis and oligocythaemia go 
together in the great majority of cases, it will become unnecessary to 
make a chemical examination of the blood. 

A search amongst the authorities for a definition of chlorosis puts us 
in a much sadder plight than did anaemia. One type of writers is, 
perhaps, best represented by Coupland in his excellent course of Goul- 
Btonian Lectures {Lancet^ 1881), who says, '* I believe chlorosis to be 
a form of anaemia depending upon similar changes, and, therefore, to 
be considered a3 falling under the head of idiopathic anaemia.'' It is 
but just to add that this author defines anaemia as that condition in 
which the essential feature is reduction of the haemoglobin. Zender 
(Virchow's Archiv, 1881) conceives chlorosis to consist in defective 
formation of red blood-corpuscles, both quantitatively as well as quali- 
tatively, and adds, further on, that, as iron is diminished in the blood 
and not excreted, the fault must lie in defective absorption. Then we 
have authors like Striimpell (loc. cit.) who, defining anaemia as oligo- 
cythaemia, state that chlorosis is a term applied to the mild forms of 
essential anaemia, such as are most often seen in females at the time 
of puberty. Immermann makes the disease dependent upon a diminu- 
tion of haemoglobin, but is not willing to commit himself by stating 
whether this is absolute for a single red corpuscle or for the whole 
quantity of blood. 
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We now come to what seems to me to be the turning-point, in the 
finding of a sharp, distinctive definition which is to be found in Duncan 
(Sitzungsberichte d, Acad. d. Wissenachaften, Wien, 1867). As far 
as I know, he is the first to make the distinctive feature oligochromsBmia 
characteristic for chlorosis — that is, in chlorosis we find the individual 
red corpuscle deficient in haemoglobin . It will be readily seen that a 
deficiency in hsemoglobin would exist in any condition in which the 
number of red corpuscles is diminished ; this would be called anaemia 
according to the definition we have accepted. But the red corpuscles 
being normal as to quantity and the haemoglobin diminished, we would 
be justified in concluding that each individual red corpuscle carries too 
little hsemoglobin, and this condition would be called chlorosis. 

Unfortunately for this definition, the term chlorosis is to be looked 
upon as an essentially clinical one ; it is not going too far to state, I 
think, that by far the great majority of reported cases of chlorosis 
are not chlorosis at all. In Germany every other girl is called 
bleichsuchtig (chlorotic), the diagnosis being made by the people and 
then verified by the physicians ; with us chlorosis is a compara- 
tively rare affection, and yet no one doubts for a moment that theie 
are just as many if not more anaemic girls in this country than in 
Germany. In Russia almost all women are said to be chlorotic, espe- 
cially in the cities ; even the lower strata of society are convinced that 
they have chlorosis. Five or six years ago a great tide of emigration 
swept from that country to ours ; I had occasion to examine a great 
many of these women and every case was one of anaemia and not of 
chlorosis. Within the last year I have seen an American girl who 
had been compelled to stay in St. Petersburg for several years ; she 
was pronounced chlorotic there by an eminent physician ; examination 
of her blood revealed oligocythaemia (about 70 per cent.) and a pro- 
portionate oligochromaemia. This girl was very anaemic, but, accord- 
ing to the conception which we would ask to be accepted, she was not 
chlorotic. 

Another diflSculty in the drawing of strict lines consists in the fact 
that both oligocythaemia and oligochromaemia may occur in the same 
individual, so that the term chloranaemia is one that is justified by 
observation of existing conditions. It is more than probable that 
anaemia is a forerunner of chlorosis in a great many instances, and, 
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possibly, a very great number of cases occur in which there is a com- 
bination of both conditions. 

As far as the causes for both conditions are concerned, it will be 
seen that almost every one put down for anaemia will hold good for 
chlorosis. Without entering into detail upon this division of the sub- 
ject, it can be stated that sex, age, a peculiar composition of the blood, 
and certain vascular anomalies first pointed out by Yirchow in 1870, 
are held to be especially characteristic for chlorosis. If we analyze 
each one of these causes, it will be seen that the two latter are the 
only ones to be found in chlorosis. While there can be no possible 
doubt that chlorosis is a disease of females at puberty, yet cases 
have been described in which chlorosis has been found in males, and 
a great many cases are upon record in which the disease has developed 
either earlier or later than puberty (as late as fifty-seven years, Can- 
trel). Here, again, the '^ elasticity *' of the term chlorosis must be taken 
into consideration.. In regard to chlorosis in males, if we read the 
report of the case given by Immermann (p. 532, loc. cit.) it will be 
seen that this author has given us no positive proof at all that his case 
is not one of ansemia, although he warns against the too ready accept- 
ance of cases of ansemia as chlorosis. The fact that this case was 
relieved by energetic chalybeate treatment is apparently looked upon 
by the author as convincing evidence that it was one of chlorosis. In 
cases of so-called school-anaemia we are accustomed to expect good 
results from removal from school and the administration of iron. 

As to the age of patients, the process of sexual development has 
always been looked to as the time of most common occurrence of 
chlorosis ; in anaemia this age also produces a great number of cases, 
but children and old people are subject to anaemia and, practically, 
excluded from chlorosis. For the explanation of this fact it became 
necessary to conceive of the existence of some physical anomaly in 
the sexual organs: lack of development, malformation, etc. The 
clinical fact that in some cases we find amenorrhoea, in some, com- 
paratively normal menstruation, and in others monorrhagia, ought to 
have been suflScient testimony to show that there was no constant 
genital factor, and, in some cases, none at all. Investigations upon 
the post-mortem table have verified these statements, and we, there- 
fore, find the genitals well and normally developed in some cases, in 

others too great a development, and in others a deficiency. These 

12 
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changes are so varied as to the external genitals, the uterus^ and the 
ovaries, that no causative relation can be established between these 
lesions and the disease. It is more than probable that the relation is 
that of effect to cause and not of cause to effect ; in other words, that 
the lesions in the genital organs are due to chlorosis (or ansemia). 

It will be seen by examining statistics that by far the greatest 
number of cases occur between the ages of fifteen and twenty-five — 
t. e., decidedly after the time of the age of first menstruation, which is 
supposed to occur between the ages of twelve and fifteen years. 
Furthermore, the observation that an anaemic constitution is a very 
strong predisposing cause for chlorosis, has been made by almost every 
author; some authors, in their description, make cases of anaemia 
more intense and then call the condition chlorosis. It seems justifi- 
able to conclude that a great many cases of chlorosis have their 
inception in ordinary cases of anaemia. The continued effort of 
menstruation and, possibly, the unaccustomed loss of blood going on 
for a period of time extending over from three to ten years in an 
anaemic patient having the peculiar metabolism of anaemia, seems to 
be sufficient to establish the condition we consider characteristic for 
chlorosis. Again, the fact must not be lost sight of that a compara- 
tively slight cause may set up the condition of chlorosis in a female 
who has always been considered perfectly healthy. Yet, occurrences 
like these must be looked upon as exceptions. 

The clinical characteristic of chlorosis lies in the peculiar changes 
in the blood, changes which have been denied by some authors, and 
the strict meaning of which have been accepted by few. In anaemia 
we have the red corpuscles as well as the albumins of the plasma re- 
duced in quantity; frequently there is a change in size, shape, and 
quality of the corpuscles (Osier, Cartwright Lectures, 1886). The 
change in size of the red corpuscle is in the direction of production 
of a greater number of smaller corpuscles (microcytes). As a result 
of the reduction in the number of red corpuscles the Hb. is corre- 
spondingly reduced in quantity. In pure chlorosis the number of 
red corpuscles is not diminished at all, or so slightly that the diminu- 
tion may be ascribed to the method of enumeration. On the other 
hand, the tendency to the production of red corpuscles of larger 
diameter than normal (megalocytes) is especially well marked in chlo- 
rosis. While we do not fail to find an appreciable number of micro- 
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cytes, the large number of megalocytes found is apparent upon very 
superficial observation. Malassez gives the average size of the red 
corpuscle in chlorosis as 8.29 /< (7.60 being normal), and the relative 
size as 1.09 1^ (1.0 being normal). These changes, although present to 
a greater or less extent in every case of chlorosis, are by no means 
sufficiently characteristic to establish a diagnosis or to enable us to 
ezdude other forms of alterations in the blood. The red corpuscle 
in chlorotic blood seems decidedly pale to one who has had the color 
of the individual corpuscle firmly impressed upon his mind. When 
we deal with large quantities of blood this is apparent to the un- 
trained without any further remark, but the change under the micro- 
scope is just as appreciable when the comparison is made with healthy 
blood. When the blood is examined with the spectroscope or the 
haemoglobinometer, the reason for this paleness is readily explained ; 
we find a great diminution in Hb. But this is found in any form of 
anaemia, so that it becomes necessary to establish the amount of Hb. 
in each individual corpuscle. In order to do this we must employ 
the fraction first suggested by Gowers, in which the numerator is the 
percentage of Hb., and the denominator the percentage of corpuscles. 
It is not necessary, before this Association, to point out the possibilities 
of errors in this computation. Gowers says of his instrument that if is 
only expected to yield approximate results, accurate within two or three 
per cent." The more recent instruments are more accurate, possibly, 
but nevertheless errors are unavoidable. 

It seems to me that one great source of error which has been over- 
looked in all these computations is the neglect of taking the average 
size of the red corpuscle into consideration. It is true that this is 
comparatively small when compared with an error of three per cent., 
yet it would be appreciable when we are dealing with a sample of 
blood in which the average size of the red corpuscle is very much in- 
creased. In order to correct this, the following computation could be 
made, A representing the average size of the red corpuscle of the 
examined blood, and B Gowers's fraction : 

A : 7.50 : : B : a:, where x = ^'^^^ ^ ^ ' 

A 

Thus, if we take a sample of blood, in which, by Gowers's equa- 
tion, the quantity of Hb. in an individual corpuscle is estimated at 
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1— , and correct by the above formula, using Malassez's figure 

(8.29 m), it will be found that th^ individual corpuscle contains only 
— of Hb., certainly a decided difference. At the end, however, the 

point to be made in the establishment of the diagnosis of chlorosis is 
that the single red corpuscle contains less Hb. than normal. It must 
be added that the amount must be greatly reduced, because of the 
fact that our methods of computation are not such as could be called 
mathematically precise, though sufficiently so for clinical purposes. 

The difference in the quantity of albumins may be considered 
another distinctive feature between ansemia and chlorosis. It is said 
that in ansemia we always have hypalbuminosis, while in chlorosis 
this is absent. It must be confessed that the statements of authors 
are so contradictory upon this question, that a definite conclusion 
cannot be arrived at. It is necessary that this part of the subject be 
reinvestigated and then, possibly, a positive result will follow. The 
statement that chlorosis is a cytogenic affection and anaemia both a 
cytogenic as well as a general affection of the blood is one that, as 
yet, cannot be considered proven. 

One respect in which chlorosis is said to differ materially, if not 
absolutely, from antemia consists in the pathological changes first de- 
scribed by Virchow. These changes can be briefly characterized as 
hypoplasia of the vascular apparatus — narrowing of the lumen of the 
aorta and larger arteries, as well as thinning of their walls. The 
heart itself is sometimes found small, at other times hypertrophied. 
According to this view, every case of chlorosis is congenital and must 
be due to some faulty development of the mesoblast ; it would permit 
us to state that chlorosis is always congenital, in some cases latent for 
years, while ansemia, in most cases, is acquired. 

A great many objections have been raised against this view ; they 
cannot " be considered as underlying every case of chlorosis or, at 
any rate, existing as a cause of the ansemia ; '* *' no proof has been 
given that the diminution in size of the vessel has not followed upon 
diminution in the total quantity of blood '* (Coupland, loc. cit). The 
first of Coupland's objections certainly holds good ; hypoplasia occurs 
in a great many males, in a far greater number than will be admitted 
by even the most enthusiastic defenders of male chlorosis, and, in 
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proportion to the number of females attacked, it is found in a very 
small number of post-mortem examinations. The second objection— 
i. e., that we may be dealing with an effect and not a cause — is one 
that is not easily proven ; if it is an effect, it can certainly not be due 
to a '^ diminution of the total quantity of blood/' for, Tfhen this does 
occur in chlorosis, it is not as great as it is in ansemia, and, probably, 
with this hypoplasia there frequently occurs a plethora. However this 
may be, to the best of my knowledge no author has been found who is 
willing to state that this condition of the bloodvessels is found in any 
other disease than chlorosis. Even if we are not disposed to look upon 
these changes as a direct cause, we must certainly be prepared to con- 
sider them as predisposing to chlorosis on account of the frequent 
coincidences of the two. 

The relation of the symptoms of anaemia to chlorosis depends upon 
the conditions of the blood and the anatomical substrata. Given a 
case of anaemia in which there is only a reduction of Hb. as a result 
of oligocythsemia, and a case of chlorosis in which there is a reduction 
of Hb. as a result of oligochromsemia, and metabolism in both of these 
cases will be approximately the same. It is true that the patient with 
chlorosis will have a different facies ; as the essence of the affection 
lies in oligochromaemia, the amount of reduction in Hb., if due to 
oligocythsemia simply, would be so great as to become a physical 
impossibility, inconsistent with life. But if, in anaemia, we have 
oligocythaemia as well as hypalbuminosis, which is said to be coex- 
istent in the majority of cases, the metabolism must be different from 
that of a pure case of oligochromaemia. As a result of reduction in 
Hb. we have simply a reduction in the process of oxidation in the 
body ; at the same time the waste products are carried off and suffi- 
cient albuminous food is carried to the tissues by the plasma of the 
blood which is unchanged. In this way the general nutrition of the 
body is apparently not interfered with. Indeed, there may be, and 
there frequently is, an increased deposit of material in chlorosis, 
because oxidation is not sufficient to utilize the albumins of the 
plasma ; the result of this process of suboxidation is a deposit of fat, 
all of which Immermann calls the "nucleus'* of the clinical differ- 
ences between anaemia and chlorosis. 

Hypalbuminosis and oligocythaemia produce an entirely different 
result ; as before, we have the same factor, suboxidation, but we have, 
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in addition, a deficiency in supply. Furthermore, those functions of 
the plasma otherwise than nutritive are seriously interfered with. Its 
physical conditions are changed, it does not serve the processes of 
secretion and excretion as it should, and, being full of excrementitious 
material, the result is the retention of these substances, the production 
of fever, etc. In mild cases of anaemia there is produced a loss in 
weight, in severe cases there is produced that condition which we 
call marasmus. In chlorosis very little, if any, loss of weight 
occurs ; very frequently the opposite is brought about by a too great 
supply, and especially by the presence of too much CO, preventing 
the decomposition of the fats. But when ansemia is associated with 
chlorosis we have a very unfortunate combination, especially where 
there is a great amount of hypalbuminosis. These are the cases in 
which the development of pernicious ansemia as a direct consequence 
of chlorosis can be readily explained. The chlorosis produces oligo- 
cythsemia and hypalbuminosis as a result of deficient external food- 
supply ; these two produce the metabolic combination stated above ; 
and, finally, we have established a circuluB vitiosus into which it 
seems impossible to break. But these combinations must certainly be 
looked upon as of extreme rarity. 

Unless we believe Virchow*s anatomical lesions to belong only to 
chlorosis, there exists no difference between the symptoms of the two 
diseases. When these are present they manifest themselves by the 
ordinary objective signs of whatever change there may be in the heart. 
We have a normal heart, one that is too small, or one that is larger 
than normal. The most interesting change that we find is the dilata- 
tion of the left ventricle. Considering the hsemic bruits that occur in 
the heart, it sometimes becomes quite difficult to state whether or not 
we are dealing with a valvular lesion. This dilatation of the left 
ventricle may be transitory in its nature, depending, as it does, for its 
existence upon the quantity of blood to be pumped through the nar- 
rowed arteries. 

Reference must also be made to symptoms on the part of the 
nervous system ; these have been made one of the characteristics for 
chlorosis. Hysteria and hysterical conditions are of such common 
occurrence nowadays, that it seems impossible to make any one con- 
dition responsible for them. A careful analysis of female anaemic 
cases would, I think, demonstrate the fact that just as many of these 
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are hysterical as in the same number of chlorotics. Before making a 
careful examination of the blood, it would be very risky to make the 
diagnosis of oligochromsemia in a patient who is both aneemic and 
hysterical. 

Lastly, we have to consider the therapeutic relations of both dis- 
eases. While the reasoning of ex Juvantibua is certainly justifiable 
under certain circumstances, it seems to me to be strained in its appli- 
cation by Immermann. He speaks of specific medication, and says 
that the ease with which iron controls the symptoms of chlorosis is 
"characteristic" for the latter disease — as "a fortunate relation, which 
is not found, to the same extent, in any other form of aneemic process, 
and which, therefore, deserves to be considered as one of the essential 
peculiarities of the trouble.' ' The degree of success and the time in 
which it follows the use of chalybeates are to be distinctive for chlorosis 
as opposed to all other anaemic processes. From a scientific stand- 
point, this certainly seems a very weak argument to offer, and one 
that depends, for its verification, upon the individual employing it. 
To what extent must improvement follow, and in what time, before 
one case can be called chlorosis and another aneemia? The fact must 
not be lost sight of, that a great many cases of anaemia are just as 
much improved by iron as are cases of chlorosis. Although the indis- 
criminate use of iron in anaemia must be deprecated, yet, upon the 
whole, iron is just as much looked upon as a specific in anaemia as in 
chlorosis. As we are led to expect from the essential symptoms of 
chlorosis, iron would be indicated in every case, and very few authors 
will be found who do not confirm this therapeutic indication. While, 
then, we would not be willing to separate anaemia from chlorosis, we 
are justified in .the statement that iron ought to be given in every 
case of chlorosis, on account of the rapidity and intensity of the 
chalybeate effect. 

Whereas, in anaemia, we try to remove the cause and institute causal 
treatment, in chlorosis we are satisfied with removing that symptom 
which is the essential of the disease, either on account of the fact that 
we are ignorant of the first cause, or on account of our inability to 
remove it. It has been repeatedly demonstrated that this can be done, 
and, furthermore, that the removal of this essential symptom is followed 
temporarily by complete recovery. Whereas, in anaemia, treatment 
is followed by complete recovery or complete failure, iron, in chlorosis, 
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will always result in amelioration, even if we cannot remove the ten- 
dency to relapses. TliBre are very few cases of chlorosis, even those 
with the lesions of Virchow, that are not benefited by the administra- 
tion of iron in sufficient quantity. In a great many cases of anaemia 
the use of iron would be followed either by negative or by bad results. 



DISCUSSION. 

Dr. William Osler : I am sorry to have to take issue with my friend Dr. 
Henry on the question of chlorosis. I should regard it as a disease quite 
distinct from pernicious anemia. In the first place, on account of the sex 
affected. For fifteen or sixteen years I have been very constantly engaged 
in blood work. I have seen a large number of cases of anaemia and of 
chlorosis, and I have yet to see a case of chlorosis in the male — a distinct, 
well-marked case. In the second place, the pathological condition, which 
was first described by Virchow, of hypoplasia of the heart and great vessels 
is, I believe, a specific anatomical distinction in a certain number of cases. 
In the third place, the remarkable diminution in the percentage of haemoglo- 
bin is so distinctive, that I have always taught that by attention to this point 
the diagnosis could be readily made between chlorosis and ordinary ansemia. 
And fourthly, the ready curability ; though relapses are common, we can 
always cure chlorosis. I do not remember ever to have failed in a case of 
chlorosis with satisfactory doses of iron, nor do I know of anything more in- 
teresting in therapeutics, or more suggestive to students, than to place diagram- 
matically on the board the relation of haemoglobin to corpusces at various 
stages, beginning, for instance, with a percentage of corpuscles of eighty, and 
a percentage of haemoglobin of fifteen, and then week by week show the 
gradual ascent of the percentage of haemoglobin until at last it reaches the 
line indicating the percentage of corpuscles. 

Until we have more conclusive evidence than exists at present, I shall 
continue to regard chlorosis as one of the essential anaemias distinct and 
different from pernicious anaemia in its course and in its anatomical characters. 

In regard to progressive pernicious anaemia, we have not yet all the facts 
which will enable us to determine whether it is an entity or only an associated 
condition, with atrophy of the stomach, carcinoma, parasites, etc. I have 
been much impressed with the observations of Hunter, who has corroborated 
the work;of Quincke showing that haemolysis plays such an important part. 
If thelwork^done in the next few years is of the same character as that done 
in the past ten years, we shall soon have the needful data on which to base 
an opinion whether pernicious anaemia is a distinct disease or only a symptom 
of several affections. 
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Dr. Francis P. Kinnicutt said that hiB views were quite in accord with 
Dr. Osier's in reference to the lack of relation between chlorosis and pernicious 
ansemia, and for the same reasons. In his own clinical experience, and he 
had been much interested in blood examination for several years, he had never 
seen true chlorosis in the male. On the contrary, his cases of pernicious 
anaemia, which were considerable in number, had occurred, with one or two 
exceptions, in males. He had been in the habit of insisting upon the same 
points of difference in the conditions of the blood in chlorosis and pernicious 
anaemia mentioned by Dr. Osier. 

He quite agreed with Dr. Henry in regard to the relation between pseudo- 
leuksemia, or Hodgkin's disease, and true leukaemia. He had had the good 
fortune to have under his observation for two years a case which presented the 
typical symptoms of Hodgkin's disease. When this case first came under obser- 
vation the proportion of the white to the red corpuscles was normal. At this 
time there was marked enlargement of the superficial glands, and of some of 
the deeper glands, as shown by pressure effects upon the trachea and bronchi. 
The patient was constantly under observation until the disease ended fatally. 
He observed the spleen gradually enlarge until it reached extreme dimensions. 
The liver enlarged, and the blood, from being normal in its proportion of 
white to red corpuscles, presented the typical features of true leukaemia. The 
proportion of white to red at last was one to five or six. The man died of 
asthenia. 

Dr. W. W. Johnston: I was much interested in the paper of Dr. Henry, 
especially in that part where he associated the chronic cases of anaemia with 
disease of the intestinal glands and of the gastric tubules. I think that the 
history of certain anaemias in women throw a great deal of light upon his 
remarks. We know how difficult it is to cure cases of chronic anaemia 
occurring after parturition. The explanation of these cases is that the long- 
continued pressure upon the intestinal tube, and the long process of starvation, 
lasting nearly a year, produce an actual organic change in the intestinal and 
mesenteric glands, and, therefore, even when the cause is removed, the atrophy 
continues, and remains incurab}e. 

I should like to refer here to a case which at one time was under the care 
of Dr. Mitchell. It was the case of a young woman who voluntarily starved 
herself for a long period of time. When under Dr. Mitchell's care she was 
nearly at the point of death. She was, however, brought out of this condi- 
tion, and remained anaemic and emaciated for many years with curious symp- 
toms. Among these was melancholia, with delusions. This lasted a year. 
She then began to improve under artificial and forced feeding, and now is 
well, but the gastric and intestinal atrophy has continued. The atrophy of 
the digestive tube is demonstrated by the fact that she can digest only a small 
quantity of food, which must be taken at short intervals ; the bowel move- 
ments are of pipe-stem size; she never has a natural, large movement. I 
think that there is here concentric hypertrophy of the intestinal wall, probably 
of the large intestine. We see that this condition, which is brought about 
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more or less during pregnancy, and by starvation, may remain as a permanent 
condition. 

I should like also to refer to another case which has been under treatment 
for many years. It is that of a young married woman, who has the most com- 
pressed thorax and abdomen that I have ever seen, probably from the use of 
corsets, although this has never been admitted. She had persistent anaemia, 
which came on in girlhood, became worse during early married life, and finally 
culminated in those severe neuralgic symptoms which we sometimes see with 
ansBmia. She suffered with neuralgia in the nerves of the forearm, arm, and 
the ball of the thumb. After long insisting, I persuaded her to go to bed, 
where rest and forced feeding were kept up for some time, and resulted in a 
partial cure. She now suffers no neuralgia, but still has a less degree of 
aneemia. 

There is much more that might be said, but I wish merely to call attention 
to, and enforce this idea of the association of persistent ansemia with atrophy 
of the organs concerned in digestion. 

Dr. Israel T. Dana : I wish to present a thought or two from a purely 
clinical point of view. It seems admitted, so far as the discussion has gone, 
that Hodgkin's disease is an independent, individual disease. Looking at 
it from an outside point of view, I think there can be no question of that. 
Some five or six months ago, a practitioner in my neighborhood told me that 
he had a very peculiar case, of marked individuality, one which he had never 
seen before, and asked me to see it. It proved to be a typical case of Hodg- 
kin's disease. The enlargement of the glands in the neck, axillae, and groins 
was very marked. 

Looking at it from the same clinical point of view, I think it would be 
unfortunate to give up the individuality of progressive pernicious aneemia. 
The phenomena of the disease are so marked. Not only is there anaemia, but 
it is essentially a pernicious anaemia, going from bad to worse until the fatal 
issue within a given period of time, generally ending within one year. It 
differs in this respect from simple anaemia and from chlorosis. 

In a case of progressive pernicious anaemia, under my care within a year, I 
happened to be present at the death of the patient, a man twenty-two or 
twenty-three years of age. He passed away as though a minute but con- 
stant stream of blood were flowing from some tiny vessel, and gradually 
reducing the quantity or quality of the blood below the point at which vital 
action could be maintained. 

Dr. William Pepper : It would seem to follow from the statements that 
have been made that pure anaemia and true chlorosis are capable of very dis- 
tinct separation and recognition. As to the relation of true anaemia and true 
chlorosis to progressive pernicious anaemia, so called, I confess that I find 
myself in the position of Dr. Osier, not prepared to admit the analogy between 
chlorosis and progressive pernicious anaemia, and disinclined to speak posi- 
tively upon the subject of the latter, owing to our want of the essential data 
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— very probably even the essentiftl anatomical data. In chlorosis, the condi- 
tion of the blood is very different from that found in progressive pernicious 
anaemia. The class of subjects in which it occurs is different. It is more 
curable. It is in these respects so distinctly opposed to progressive pernicious 
aniemia that it would seem that the latter should still be regarded as a widely 
different and independent disease. 

I recognize the force of what Dr. Henry has said in regard to the transi- 
tional stages of the blood in the leukaemias, especially as regards the varying 
number of leucocytes. This is a pertinent comparison, as indicating that 
corresponding transitions may take place in the amount of iron found in 
different stages of chlorosis. I should, however, not base a radical distinction 
upon this fluctuating quantity. Granting this its full weight, it does not seem 
to me that.it is capable of overcoming the vast clinical differences. If it were 
nothing but the changes in amount of a single and fluctuating element, I 
should think that it had little weight, but when this is joined with immense 
clinical differences, it is worthy of serious consideration. 

Nor do I see how we make the matter easier by saying that progressive 
pernicious anaemia is a process and not a disease. If we were sure that we 
had said the last word in regard to essential anaemia ; if we knew whether 
there be or be not a microorganism, or whether there be or be not some func- 
tion of the liver, or anatomical stratum in the liver charged with the duty of 
supplying the red globule with iron, and that this function or anatomical 
element was the seat of change ; if we could speak dogmatically on these 
questions, we should be in a different position. We have a state of the blood 
which, when it occurs with a peculiar group of clinical symptoms, we call 
progressive pernicious anaemia, and it constitutes a distinct clinical picture. 
If we find the same state of the blood arising in a certain percentage of cases 
of gastric cancer, or if we find it in gastro-duodenal follicular atrophy, it does 
not appear to me to destroy the identity of progressive pernicious anaemia, 
which is characterized by a clinical group of symptoms attended with this 
state of the blood from beginning to end, not altered by treatment, and not 
attended with any adequate causal condition that we have yet been able to 
detect. It would seem wiser, in our present state of knowledge, to regard 
essential anaemia as an independent affection. This discussion has rendered 
our views upon this subject more exact, and I believe that the recent work 
which has been done, and especially that of Hunter, encourages us to hope 
that we may yet arrive at a more complete knowledge. 

Dr. F. p. Henry : I see that Drs. Osier and Kiunicutt adhere to the defi- 
nition of chlorosis which has prevailed ever since the researches of Duncan 
in 1867, viz., that its essential feature is a percentage of haemoglobin less than 
that of the red corpuscles. In my opinion there is nothing characteristic in 
such a condition. The first stage of all antemias, whether occurring in the 
male or female, is, in my experience, a diminished percentage of haemoglobin ; 
at a later stage the corpuscles become reduced in number. I venture to assert 
that if the blood of every individual in this room were examined, there would 
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be found a large percentage in which, with a normal number of red corpus- 
cleSy the percentage of haemoglobin would be found below par. These gen- 
tlemen would then be suffering from chlorosis, according to the definition 
just given. The fact is, that too much stress has been laid upon Duncan's 
observations. They demonstrated the fact, previously unknown, that the red 
corpuscles may be reduced in value as well as in number, and as they were 
made in chlorotic individuals, it was hastily assumed that such a condition 
is peculiar to chlorosis. The fact is, that the blood-changes in chlorosis are 
various, and, therefore, there is no room for regarding it as a special form of 
anaemia: 1. The corpuscles may be normal in number with a diminished per- 
centage of heemoglobin, their size being normal. 2. The principal change 
may be a diminution in the size of the corpuscles. 3. They may also be 
diminished in number. 4. The alkalinity of the blood is increased, and is, 
according to some, the most characteristic change. The fact is, that there is 
nothing characteristic of all cases of chlorosis, which is neither more nor less 
than the anaemia of puberty. 

That chlorosis is readily cured is undoubtedly true in its early stages, but 
let such a case alone for months or years, and I venture to say that the cure 
will not be so easy. On the contrary, the type, instead of remaining benign, 
will, in the course of time, become pernicious. 

The transition between chlorosis and pernicious anaemia may be seen in 
the ascending as well as in the descending scale. There are cases of per- 
nicious anaemia which recover, at least temporarily, and as they improve the 
corpuscles pass through a stage which is universally accepted as belonging 
to chlorosis by those who contend for the independent nature of that affec- 
tion — that is to say, they become of normal size, lose their irregular contour, 
increase in number, perhaps reach the normal number, but the percentage of 
haemoglobin remains below par. The case which, seen at its worst stage, 
would be considered one of pernicious anaemia, would now, with equal cer- 
tainty, be regarded as one of chlorosis. I have seen several such cases, and 
reported one in The Medical News for July 3, 1886. 



SUBJECTIVE FALSE SENSATIONS OF COLD. 



By S. weir MITCHELL. M.D., 

PHYSICIAN TO THE INFIRMARY FOR NERVOUS DI8KASR8, PHILADELPHIA. 



The present brief paper is simply meant to draw attention to a 
single symptom, which has not, hitherto, received sufficient notice; 
it is not of extreme rarity. 

The cases I shall here report are characterized by the fact that the 
patient complains of local or general coldness, and that, as a rule, the 
parts involved have no abnormal temperature, or have one the reverse 
of that complained of. No doubt there are in medical literature many 
such records, but they must be buried in cases which, being reported 
under other titles, are difficult to find. In the catalogue of the Army 
Medical Library there is no heading which covers this symptom. 

The meagre material which I possess could, with time, have been 
made larger, as I find that almost every physician has met with cases 
of the kind I am about to recount. I have enough, however, to enable 
me to make a rough division of my cases into at least three classes. 

No. I: has a central cause and must be of great rarity. 

No. II. is frequently due to neuritis and is not very uncommon. It 
contains cases which lack the remaining qualities of neuritis, and may 
or may not be due to local inflammatory nerve states. 

No. III. is inexplicable or hysterical, and the phenomena are com- 
monly unilateral, as in the first class. 

As these cases have not occurred to me in such competent numbers 
as to enable me to generalize largely, I shall relate them with such 
comment as each suggests. 

Class I. — In this class I have but a single case, but it is so remark- 
able that I am glad to present it for consideration. 

Case I. — Sir P. Broke was seriously wounded in the head in the fight 
between the '* Chesapeake " and the ** Shannon," in 1813. He received a severe 
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sabre wound while boarding the " Chesapeake." Of the later conseqnences of 
this wound I find no very distinct account in the loosely written and tedious 
biography of the patient. 

On August 8, 1820, Sir P. Broke had a fall from his horse, which he 
described as follows : 

"I was stunned by the fall, but it was only for a moment, for I was cer- 
tainly dragged only a few yards ; and I chiefly remember, as my first percep- 
tion after the fall, that I was Ijdng on my back and looking upward at my 
foot in the stirrup. I certainly got up unconscious of injury and walked 
about a quarter of a mile to my mother's house, whence I had just departed. 
I remember nothing of this walk, and my recollection recommences with my 
sitting down quietly in the room and telling her I had had a fall. I began 
in a few minutes to have some sense of stupor, as from a blow on my head ; 
and having gone up stairs to wash the dirt off my head, I then discovered that 
my head was scratched in several places, and bleeding. The stupor became 
more oppressive and I sent for a surgeon, who bled me in the left arm, 
taking away ten or twelve ^unces of blood. This might be about an hour 
and a half after the accident. The stupor increased considerably; I was 
persuaded to go up stairs again and to go to bed. This I clearly remember, 
and that while pulling my clothes off a violent retching and vomiting came 
on, and then my memory again failed me for several hours ; but on the fol- 
lowing morning I was perfectly clear again and had some good sleep. I felt 
the usual soreness in the head from such contusions, but had no hurt in any 
part of the body nor any uneasiness in my stomach, and my appetite was 
unimpaired. I felt weak, but unconscious of any material injury beyond the 
bruises I had received. 

'* The usual treatment in such cases was resorted to to prevent inflamma- 
tion, and successfully, though my bodily powers were thereby, of course^ 
considerably weakened. The first symptoms that I remember of any affection 
of the nerves were my perceiving, in the afternoon of the day following the 
accident, an extreme sense of cold in my leg and foot and left hand, so that I 
could not sleep in comfort without a worsted glove and worsted stocking; 
and in the course of the next day I discovered that the whole of the left side 
was strangely affected, the sense of cold appearing to lie internally upon the 
coating of the bones of the arm, thigh, and leg ; and that, though the flesh 
externally was warm to the touch and generally in a state of perspiration^ 
and though the skin appeared perfectly fresh and smooth, without any sign 
of withering or contraction, yet that skin over the whole leftside of my person 
was affected with a singular numbness to the touch. 

'*After a time it became necessary to consult Sir Astley Cooper, who wrote 
to Dr. Lynn in the following language : 

*' ' I have heard from Sir P. Broke a minute detail of his feelings and an 
accurate history of his case. The situation appears to be as follows : On the 
left aide of the head the sabre cut has depressed the bone and compressed the 
brain, and as the edges of the fracture, which are displaced, have long since 
united to the skull, all expectation of any change in that part must be aban- 
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doned, and the diminished nervous energy of the right side, consequent 
upon this injury, will continue without variation. 

" * Not so in the right side. There the mischief has heen an extravasation of 
hlood upon the brain or its membranes, and from decussation of nerves from 
the brain to the body the left side is suffering from diminished temperature^ 
or power of resisting its changes, and from altered sensations. The heart is 
subject to occasional alteration in its functions from diminished nervous ex- 
citability, and hence the pain felt in its region, and the sense of strangulation 
under which Sir P. Broke occasionally labors. The stomach is also occa- 
sionally suffering from its sympathy with the brain, and hence those attacks 
which drinking warm water alleviates. Congestion in the brain from changes 
in position and from over-exertion of mind, tend to a sudden increase of all 
the symptoms ; but this is temporary only. The probability is that the blood 
will gradually absorb if Sir Philip's general health be supported and he 
avoids too much mental excitement, and he preserves his body from humid 
circulation.' " 

Nothing is said further either by Sir A. Ck>oper or the biographer of Sir 
Philip in regard to the very interesting symptoms described ; but in Guthrie's 
AfUiiary Surgery, where first I lit on the case, that author thus describes it : 

Admiral Sir P. Broke received a cut with a sword on boarding the " Chesa- 
peake," on the left side of the back of the head, which went through his skuU^ 
rendering the brain visible ; the wound healed in six months, although splin- 
ters of bone came away for a year. A second cut on the right side did not 
penetrate the bone. After a temporary paralysis of the right side, he recov- 
ered, with a loss of power and a disordered sensation in the second, third, 
and little finger of the right hand, aggravated by cold weather and by mental 
anxiety. 

Seven years afterward, he fell from his horse, and suffered from concussion 
of the brain, which added to his former sensations by rendering the left half 
of his whole person incapable of resisting cold, or of evolving heat. In a still 
atmosphere abroad, at QS° Fahr., he said, "the left side requires four coatings 
of stout flannel, which are augmented as the thermometer descends every two 
degrees and a half, to prevent a painful sense of cold ; so that when it stands 
at freezing-point the quantity of clothing of the affected side becomes ex- 
tremely burdensome. When exposed to a breeze, or in moving against the 
air, one or even two oilskin coverings are necessary in addition, to prevent a 
sensation of piercing cold driving through the whole frame." Moderate horse 
exercise and generous diet improved the general health; the warm bath 
caused a distressing effect ; the shower bath, cold or tepid, increased the para- 
lytic affection. Frictions, with remedies of all kinds, increased it also, and so 
did sponging with vinegar and water, as well as any violent, stimulating quick 
excitement, or earnest attention to any particular subject. The Admiral died 
unrelieved, twenty-six years after the receipt of the injury, of disease of the 
bladder. 

Owing to the rather vague statements of the surgeons and the biog- 
rapher, we can only infer that the fall may have given rise to a rupture 
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of a vessel, supra- or sub-meningeal hemorrhage, slight motor loss, 
and irritative disturbance of sensory regions, causing numbness of 
the opposite side and false sense of cold. 

Occasionally, in hemiplegia, coldness is a symptom mentioned by 
the patient, but not much complained of. I recall no case like this one, 
but I have distinct remembrances of at least two instances of probable 
clots involving the internal capsule and optic thalamus, causing lack 
of muscular sense and numbness on the left side. In both, unilateral 
sense of cold was felt, although there was no fall of temperature. In 
one of them the anaesthesia was notable, so that pin-pricks were not 
felt, and did not bleed. Both were adult males. 

In cases of hemiplegia, it is desirable to know not only the actual 
temperatures of the two sides, but also how well cold and heat are dis- 
tinguished on both sides; and, lastly, if there be abnormal subjective 
sensation of either cold or heat on the palsied side ; and, too, the date 
of this symptom relatively to the attack — because, clearly enough, even 
in a cerebral paralysis, the later coming on of false feelings of cold or 
heat in the extremities may be due to peripheral neuritis, which would 
be highly unlikely were the symptom unilaterally generalized or of 
early onset. 

Class II. Local sensations of cold without lowered local tempera- 
tures. 

The three cases which follow are none of them as full as is now 
desirable, because the notes were made as mere memoranda for use in 
the conduct of the cases, and before I began to feel a larger interest 
in the symptom. All three were affected in the lower half of the body 
— two of them especially in the buttocks, which is a not rare seat of 
the symptom in question. 

Case II. (Case 281 in Note-book.) Local Hefutation of cold in the buffwik*, — 
J. P., single ; farmer ; aged fifty-three years ; Connecticut. The patient was 
a man of fortune, and had gone through a variety of excesses, chiefly sexual, 
which had resulted in causing what appeared to have been acute neuritis in 
the extremities, and in the smaller nerves which supply the subcutaneous 
tissues. There had been attacks of pain in the legs, arms, and back, and 
these had been, in a measure, relieved by various means before he came 
under my care. He also had a variety of vague gastric symptoms, which 
grew out of the hypochondriacal state. He liad had tingling of both legs 
and feet ; some loss of power in the right arm ; tenderness upon pressure 
along many nerve-tracks and a difficulty of using his brain for prolonged 
mental exertion, which I believe to be of small moment. There was little 
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that was notable in the condition of sensation or of the electrive states of the 
muscle or nerves. His station was remarkably good ; anterior sway two inches, 
dextral sway not more than one inch. The knee-j^rk was lessened on both 
sides to one inch, but was very easily reinforced by motion and sensation. 
Sexual power was lessened. Superficial reflexes were normal. 

The one symptom for which I have mentioned this case was the constant 
complaint of coldness. This, in brief, was his history. He had had gonor- 
rhoea, but never syphilis. 

When seen by me he was ruddy, in good flesh, and had no organic disease 
of any of the viscera. 

The nerve-tracts above the waist were not sensitive, and he had long been 
free from neuritic symptoms of the arms. The two sciatic nerves were slightly 
tender from the exit points to the knee. The electrical tests gave normal 
results. The station was antero-dextral and good ; knee-jerk, right seven 
inches, left one inch, but sensory reinforcements gave knee-jerk three inches 
or more right and left. Motor reinforcements added about . two inches 
right and left. Superficial reflexes were normal. Sexual power somewhat 
lessened. Excessive exercise increased the tenderness, and also exaggerated 
the sense of coldness. This symptom began to be felt before he complained 
of distinct pain in any region, and his aches were so much better that it was 
merely the coldness which brought him to me. This was a positive ache and 
most distressing. It aflected both buttocks, and the upper half of the back 
of both thighs, and was as intense as if he were seated on ice. Occasionally 
the calves suffered. 

I saw him but once, and I do not know how the case resulted. The parts 
complained of were warm to the touch, but I took no note of the actual local 
temperatures. 

Case III. (Case 840 in Note-book.) SubfecHve sensation of cold in buttockt 
vnth actual elevation of temperature, — J. P. C, coal dealer ; aged fifty-two years. 
No syphilis or gonorrhosa ; much on his feet ; uses neither tobacco nor alcohol. 
Married, has two children. Family healthy and long-lived. The patient 
lives in a somewhat malarious portion of New Jersey, but has not, himself, 
been subjected to positive ague. 

About eighteen months ago, having been more than usually afoot, and 
somewhat worried with business annoyances, he began to have a painful sen- 
sation of cold in the left gluteal region, and down the back of the thigh nearly 
to the knee. There was nothing of the kind in the other leg. This trouble 
increased gradually until it became so positively distressing that he was in con- 
stant discomfort. It has varied very little up to the present time, and although 
better in summer, is yet distinctly felt through the warmest weather. Heat 
at all times makes him feel comfortable, and the greatest amount of relief is 
obtained by standing with his back to a hot fire. As soon as he leaves the 
fire, however, the sensation of cold returns with all its vigor; and, in fact, 
rarely leaves him. There is no perceptible pain in the parts affected. His 
station is good ; his knee-jerk is normal, 3} inches, and capable of ready rein- 
forcement, both sensory and motor. The ankle-jerk is present and reinfor- 

13 
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cible; there is no clonus. Superficial reflexes exist in integrity. Electrical 
reaction of the limbs normal ; water and bowel mechanism perfect, but he 
thinks that since this trouble began his sexual power has lessened. Digestion 
is good, appetite fair. All secretions normal. His eyes are exceptionally 
good, since he is not yet obliged to wear glasses. An actual examination of 
the temperature shows the left buttock to be distinctly warmer than the right ; 
it was found to be one-quarter to one-half degree F. higher than on the right 
side. The exit point of the left sciatic was at times tender. He declares 
himself to be not as strong as he was. He is somewhat paler, and has lost 
from four to five pounds of flesh. Always in the morning, on rising, he is 
nervous — as he says, a '* little trembly." There seemed to be no indications, 
except to look after the manifest failure of his general health. Quinine 
and arsenic had already failed, and long holidays in the mountains proved 
valueless. Iron was given in moderate doses, as well as strychnia and cod- 
liver oil. Within a week or two he began to gain health. His weight im- 
proved, but.there was no relief from the sensation of cold. Accordingly, I 
advised local massage, but after its use the parts seemed colder than ever — 
that is to say, when the actual temperature of the parts went up i° to V* F. 
under massage the sensation to the patient was as if the part had become 
colder. He was under the impression that galvanic electricity locally was 
of service, but exercise did not improve his condition. After many months' 
treatment, during which I saw him occasionally, he had gained largely in 
general health and freedom from nervousness, and in capacity to do hia 
work with his usual energy ; yet, notwithstanding, there was the same con- 
stant sensation of local cold. 

I think malaria may be ruled out as a cause of trouble. The most 
carefiil study showed no local tenderness, except as stated. There was 
at times, on long exertion, slight tingling of the left foot. 

This case was one of real suffering ; the ache of the cold was intense 
and disqualifying. In the light of other cases I suspect this to be a 
neuritic condition. The increase of warmth from massage was felt as 
cold, and this is interesting since he had a quite normal appreciation 
of applied cold and heat. 

Case IV. (Case 821 in Note-book.) — Mr. C. S., aged sixty-three years ; 
glass manufacturer. Patient has no bad habits ; has never had syphilis, or 
any other constitutional malady. He has been for many years an extremely 
active business man, weighted with many responsibilities and constantly 
afoot. There are no head symptoms. He sleeps well, and has a good appe- 
tite, and there are no gastro-intestinal troubles. 

Five years ago he had some difficulty in passing water, and, later on, a 
return of the same trouble, which appeared on examination to be due to 
an enlargement of the prostatic gland, not a very serious matter. Within 
a few months he found that exercise tired him, especially mounting stairs* 
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There is now no cardiac lesion to account for the difficulty, and the arteries 
are in unusually good order. There is a distinct lack of power in both legs, 
and, in walking, he does not use the left foot as well as he should. His 
station is good ; his sway, standing with his eyes shut, is antero-dextral, not 
exceeding an inch in either direction. The knee-jerk is normal, three and 
one-half inches; reinforcements are normal. There is no clonus, and no 
perceptible loss of sensation in the legs and arms, eitlier as to touch, pain, or 
temperature. There is no tingling or numbness. The mixed urine of the 
night and morning contains two grains of sugar to the ounce, but no albumin 
or casts. None of these symptoms were such as to alarm him or cause him 
to consult me. He attributed them all to over-work, and to being too much 
afoot. He was, perhaps, in a measure, right. 

That which drove him to seek my advice was a slowly increasing and very 
positive sensation of cold, from the waist down to the calves of the legs, and 
limited to the posterior half of the body. It was usually most severe on the 
right side, but varies a great deal, sometimes being felt more on the left. 
The sensation is described as being equivalent to that which would be expe- 
rienced by sittiug long on ice. It caused him to desire to cover the parts 
concerned with an excessive amount of clothing. As the cold was apparently 
lessened by motion, he kept afoot, when evidently his general condition 
demanded that he should not. He tells me that at times, under active motion, 
he has some sense of numbness down the back of the right leg in the region 
affected with false sense of cold. I could find no notable difference between 
the temperature of the two sides of the body in the regions where he sujBTered, 
but, as both had more or less of the same trouble, it was natural that the 
temperature should not differ greatly. Normal surface temperatures are apt 
to vary in different individuals, and to a far greater extent than interior tem- 
peratures. There is no standard so exact as to enable persons to compare 
with it surface temperature of a case like this; undoubtedly, however, the 
temperature was not below normal. The masseur, who rubbed him, insisted 
that at times the buttocks were warmer than they usually are. 

My patient improved enormously under tonic treatment and proper diet; 
in fact, the sugar disappeared entirely, and he regained full health after a 
few months of care. The unpleasant sensation of cold was the last symptom 
to leave him. It is as well to say, in conclusion, that my patient was not a 
nervous man, nor was he hypochondriacal. He was rather disposed to under- 
rate than to overrate his symptoms. The ccmplaint he made of the senseof 
cold was most positive ; at times the sensation was so distinct that he could 
hardly keep himself from believing that some cold application was being 
applied to the parts in question. 

In this case there was no sensitiveness of the lower nerves, but a 
sharp blow on the sacrum with a rubber hammer was felt in a dull, 
deep pain, somewhat lasting, and it seems possible that in this, as in 
the other cases of buttock cold, there may be obscure commencements 
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of neuritic trouble in the cauda equina. The sensation of coldness of 
the buttocks is not excessively rare. I have seen it from time to 
time, and now that my attention has been directed to a possible cause, 
I shall, perhaps, be better able to relate the symptoms to a probable 
cause. 

Case V. (Case 935 in Private Note-book.) Subjective semation of cold in the 
right foot J with actual Increase of temperature in the parts. — J. C, male, aged 
fifty-two. A native of Pennsylvania, by occupation a clerk. Has had perfect 
health. Never had syphilis. Stands on his feet at work for seven hours a 
day. Is married; has six children, ail well. He lives in a country which 
is not malarious, a mountainous region 1000 feet above the sea. 

About five years ago. Mr. C. found that his right foot became painfiiUy 
cold after standing for a length of time, and even in a warm room he was 
inclined to dress that leg warmly — often wore two pairs of socks and an 
'* arctic" rubber shoe heavily lined. Even at this early period he found that 
the parts affected were not cold to the touch, and were rather apt to be more 
flushed than the other foot. 

As the summer progressed (and this has been the case nearly every summer 
since), the foot became better. At times all that summer it was tender, and 
was eased by his sitting down. In the winter which followed, the impression 
that the fout was cold was often so intense that he would go from his work 
and remove the covering from the limb and ask some one to examine the foot 
to ^ee if it were not frozen. The observer called upon was apt to say that it 
felt warm to the touch. His general health remained good. He was able 
to do his work, and lived a tranquil life until a few weeks ago, when symp- 
toms occurred which caused him to consult me. 

I found him a man of fairly robust appearance, of good color, with no 
history of specific or malarial poison. His heart and kidneys were healthy, 
and there were no peculiarities which I need mention, except those con- 
cerned with the foot. About six weeks before he came to me— that is to say, 
the end of January, 1887 — the foot became more and more troublesome, and 
he began to have also a tingling sensation on the right side of the head in 
the scalp, and also in the hand on the same side. These symptoms came on 
suddenly one day, when he was rising in the morning. They have now 
passed away. The other head symptoms of which he complains (and which 
he insists he did not have before the symptoms just mentioned), are a sensa- 
tion of roaring in the head, accompanied with a throbbing in the vertex. 
The dynamometer showed good results for both hands. His foot and its con- 
ditions are what give him most trouble, and it is for these that he consults 
me. 

Of the present state of his symptoms, he gives me the following account : 
He is better in summer than in winter, although at all seasons the foot becomes 
distressingly cold when he has been standing on it for more than half an hour. 
To sit eases it somewhat, to put it up on a chair eases it more; lying in bed for 
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Bome time gives him the greatest relief, as when he wakes in the morning the 
foot seems to be warm. An upright position has an immediate effect. He 
says, when that position is assumed, the leg seems to become cold to the knee. 
There is absolutely no difference in the appearance of the two limbs, whether 
in standing or in lying down. The knee-jerk on both sides is equal and nor- 
mal, the other reflexes good, as well as the electric reactions. The sensory 
appreciations of all kinds are natural. Both feet are flatter than they should 
be, but I could find no trace of tenderness in either. The temperature of the 
right foot was 1^ F. higher than that of the left foot. On one occasion, 
Seguin's surface thermometer (arbitrary) marked 6° difference of the right as 
above the left ; and these peculiarities of temperature were the same when 
the left foot was placed in the same physical conditions as the right. The 
sciatic nerves behind the knee were quite tender. I did not study the tem- 
perature sense, as it was long ago, and I was not awake to the value of this 
as a symptom. Treatment proved of little value. 

This case was, probably, also a neuritic aiTection. In some ways 
it resembles the remarkable cases which I once described as eryth- 
romelalgia. In them, however, there were pronounced vaao-motor 
disturbances, with excessive pain. Of late it has been pointed out 
that in some cases of positive neuritis the capacity to be aware of 
degrees of cold applied to the skin is present, while the like power to 
distinguish heat is lost.^ This symptom existed in none of my cases ; 
but I may not have too carefully looked for it. I have observed it in 
hysteria and seen the reverse condition, and also that heat could cause 
pain when the needle did not. But this part of symptomatology needs 
careful reexamination. Meanwhile, I may conclude that intense sense 
of local coldness should cause us to suspect neuritis as a cause. I 
had, last winter, a sad case of general neuritis in a woman. Exercise 
increased it enormously, and when it became worse in any part there 
was in that nerve territory painful sense of cold, with very often rise 
of temperature and local enlargement of the veins, but no notable 
incapacity to discriminate temperatures. 

I may add, as regards all these cases, that mere vasal states do not 
suflSce to explain the false sense of intense local coldness. If they be 
of local peripheral origin, we must assume that the nerves are then 
constantly in a physical state such as is present when true cold is 
applied. 

The condition of false sense of heat is to be met with, as is well 

* G«orge W. Jacoby : Journal of Mental and Nervous Diseases. June, 1889. 
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known. For myself, 1 have never yet felt sure ttat there are distinct 
nerves for perceiving heat or cold. Another theory is possible, as I 
have else;Frhere stated in regard to pain and touch. 

My next case of intensified capacity to feel cold stands alone, but, I 
am sure, it will not do so very long. I owe it to the kindness of Dr. 
Kinnicutt. Exactly the reverse state is to be seen most often in the 
insane, but I reserve the cases of false sense of heat, local or general, 
for another paper. They oflFer greater difficulties. 

Case VI. — L. P., Kansas, aged fifty-seven, lawyer. When a youth, seven- 
teen years ago, the patient suffered from a renal complicatin during an attack 
of scarlet fever. Albumin has been found almost constantly in his urine 
from that date, and casts very frequently. He has, nevertheless, enjoyed good 
health, and although his urine still contains albumin, and hyaline and granu- 
lar casts are occasionally found, he is in excellent condition, and performs all 
his varied legal duties easily. On careful examination there are no signs of 
cardiac or vascular changes. The heart is not hypertrophied. There is no 
marked arterial tension, and no appreciable change in the vessel walls. 

For the past six or seven years he has been greatly annoyed by subjective 
sensations of cold. These sensations are general, but are particularly marked 
along the inner aspect of the upper arm ; they are greatly increased by mental 
application. To relieve these sensations, he wears at present three suits of the 
heaviest woollen under-clothing, three pairs of the heaviest woollen socks, 
felt boots made expressly for him of the heaviest material, over his ordinary 
boots or shoes, and a flannel bandage around the abdomen. At night, he 
wears two of the above suits, a flannel chest protector, and the woollen socks. 
He sleeps under five double blankets, on a feather mattress with a hair one 
underneath. Moreover, he is obliged to keep the night temperature of his 
room at 80°, and afler an unusually hard day at court, at 90° or 95°. 

The only change of underclothing that he makes in summer is the doing 
away with one of the three suits. The sensations of cold are positively painful. 
I have made inquiry as to the truth of his statements concerning the amount 
of clothing worn, and they are borne out by my examinations. The surface 
temperature is normal, even when he complains most bitterly of his symptoms. 
He has a highly sensitive and nervous organization, with an active mind. He 
is well-balanced, cheerful, and philosophical about his suflerings. He walks 
from five to six miles daily without fatigue ; on the contrary, with benefit. 
He is absolutely free from the ordinary symptoms of hysteria, and has no 
pain and no tenderness along the nerve tracts. 

This case is calculated to make us reflect upon the ordinary standards 
of heat and cold. They vary with individuals, with the masses of 
people, and with periods of life, as the aged well know. The present 
case is that of a man abnormally susceptible to cold. Explanation I 
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have none to offer. It is interesting to be assured that a man may 
have tube-casts in his urine for forty years and yet preserve a standard 
of general health and activity. 

Class III. — Finally, I give a case of false sense of cold in an 
hysterical woman. Such cases must be rare. The reversed state I 
have also seen in the hysterical more than once. 

Case VIL (Case 409 in Private Note-book.)— Miss B., aged thirty-three 
year8, Penna. The patient in this case was a young woman in easy circum- 
stances, for many years a victim to hysterical conditions, first acute and after- 
ward chronic. To describe her case would be to describe almost every form 
which hvsteria assumes. 

At seventeen, she began to be irregular as to her menstrual periods, and at 
last passed into a condition of hysterical stupor, then into catalepsy, and 
later had for several weeks onsets of hystero-epilepsy. At last, coming out 
of this condition, she suffered for a long while from attacks of rigidity, the 
left leg finally remaining at an angle to the trunk and knee. Next, several 
months passed away, during which she continued subject to slight hysterical 
attacks, and then by degrees improved so as to be fairly well. She was a 
bright, emotional, and a very intelligent woman, fond of reading, and devoted 
to music. She exercised but little, however, and was, when I first saw her, 
again drifting into a life of invalidism. 

About two months before she came to me she passed over one menstrual 
time, and during the month which followed, began to have a sense of cold on 
the left side of the body. This condition arose quite gradually, and became 
at last so violent as to compel her to wear, on that side, two or three times 
the amount of clothing required on the other. This excessive increase of 
clothing made her so ridiculously one-sided that she was ashamed to be seen 
in public. She continued to dress in this peculiar fashion, rarely leaving the 
house, and presented an appearance more easily imagined than described. 

I first saw her early in February, 1SS3. She was then a woman of fair 
general appearance, with nothing notably wrong in any organ, and with all 
the secretions in good order. She had had no hysterical attack for several 
months. Menstruation was natural, almost without pain at her last period. 
At this time, however, she complained of a difficulty in swallowing, and of a 
sensation as of a band around her throat. The whole left side of the body 
was still subject to the sensation of cold to which I have alluded, and which 
affected also the same side of the face, head, and neck. There was no loss of 
sensation to the touch on this side — in fact, there were hypersesthetic spaces, 
one below the left breast, and one below the floating ribs on the left. This 
region of tenderness continued to the middle line and down to the pubes. 
The special senses were normal, and there was no change in the color fields. 
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DISCUSSION. 

Dr. James J. Putnam : lo chronic spinal disease and in chronic neuritis 
I have seen the coldness to which Dr. Mitchell refers. This was quite marked 
in one case which I shall report in my paper. This patient suffers from sen- 
sory neuritis which may possibly be due to lead. The sensation of cold is 
present to an extreme degree. In regard to the sensation of cold in persons 
not presenting signs of anaemia neuritis/I am not familiar with anything 
like what has been reported, though I have seen cases in which there were 
sensations of excessive heat, without organic disease. 

Db. F. T. Miles : I think that the sensation of cold is a very important 
symptom of neuritis. I have seen it in one case of acute neuritis of the ulnar 
nerve followed by paralysis of the muscles of the hand. During the hottest 
summer weather the patient had to wear a great deal of extra wrapping on 
the arm. Often a sensation of extreme heat follows injury of the nervous 
system, either peripheral or central. I recollect that after the attempted 
assassination of Garfield, the description that he is said to have given of the 
feelings in his feet was that of extreme burning. I remember having ex- 
pressed at that time the idea that the spinal cord was involved. 
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In 1878^ Leube demonstrated the fact that many cases which had 
previously been grouped under the terra " gastric catarrh " were 
clearly free from catarrh. The stomachs involved were organically 
and functionally sound so far as the gross results of digestion were 
concerned. To determine the gastric integrity of such cases he gave 
the now celebrated test breakfast (Probe friihstich) of beef, bread, and 
tea, and washed out the stomach during the seventh hour. In each 
of the special cases differentiated by him he found the digestion per- 
fectly completed within the normal time. 

On the other hand, accompanying this interval of normal digestion 
were the following complaints : congestion of the head, headache, 
dizziness, palpitation and pulsation of the abdominal aorta. In the 
intestinal tract itself the patient suffered from belching, -pressure, 
frilness and tenderness in the epigastrium, pyrosis, anaemia, nausea, 
hiccough, yawning, and alterations of taste. 

Leube argued that such discomforts must be due either to the irri- 
tation caused by certain chemical products of digestion acting periph- 
erally or centrally, or they must be directly called forth by an 
increased irritability of the gastric nerves to ordinary stimuli. Inas- 
much as chemical changes of food require a certain interval for their 
production, one would not expect the nervous effects until later in the 
process of digestion, whereas, in Leube 's cases, the discomforts usually 
began immediately on eating. Therefore, he believed that they were 
due to direct mechanical irritation of over-sensitive nerves, and he 
grouped such cases under the title of Nervose Dyspepsie, He con- 
siders this dyspepsia an independent affection, and one that must be 

' Leube: Deutsche Arch. f. klin. Med., 1878, p. 98. 
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carefully distinguished from the nervous phenomena which accompany 
gastric catarrh, ulcer, cancer, etc. 

" We should apply the term nervous dyspepsia/' he says, " only to such 
ahnormal cases as present no anatomical obstacle to the assumption that the 
nervous system, and particularly the gastric nerves themselves, are exclusively 
involved in the production of the trouble." 

Following Leube's paper, there arose an active discussion as to his 
assumption that the syndrome described by him was due to a local 
affection of the gastric nerves. It had been previously well known 
that gastric crises of varying degrees and kinds were associated with 
certain central lesions of the cerebro-spinal axis. Working upon the 
lines suggested by Leube, it was soon found that neurasthenic patients, 
having no central nervous lesions, were presenting all kinds of gastric 
phenomena, which were simply the results of nerve-storms sweeping 
through systems endowed with deficient inhibitory powers. Hence 
nervous dyspepsia has secured a place in the category of neurasthenic 
accidents. 

Stiller* has divided such gastric neuroses into idiopathic, reflex^ and 
general neuropathic types. Inasmuch as this arrangement necessitates 
considerable repetition, Oser^ and Glax abandon the etiological basis, 
and draw upon the physiological functions of the stomach for the 
classification of the disorders. The following arrangement, modified 
from Glax and Oser, seems on the whole to be the most simple : 



Secretory 
neurosej*, 



Sensory 
neuroses, 



^ 



I 



IrriUtive forms. | g^rSha... 
Depressant form, Deficient secretion. 



Alterations of 
physiological 
sensations, 



Pathological 
changes, 



Hunger 



Satiety. 



I 



Increased, 



Heisshunger. 
Wolf hunger. 
Bulimia. 



Diminished. 

Absent — Anorexia nervosa. 



[ Feeling of motion i 
Xausea. Pressure. 



f Increased. 
•| Diminished. 
( Absent. 

and of burning. 



! (ittstralgia. Curdialgia. Clastrodynia. 
[ Ilyperi^Bthesia. 



' Stiller: Die Nervosen Magenkrankheiten, 1884. 
* Oser: Die Neurosen des Magens, 1885. 
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Hyperkinesis, 



Peristalsis and antiperistalsis. 
Eructation. Belching. 
Nervous vomiting. 

C General. 
Cramps in stomach, < Cardiac. 

( Pyloric. 



neuroses 



I 



Atony of the 
stomach, 



Hypokinesis, 



1 



^"^rfi'^'imfrcL ^ Regurgitation or merycismua. 
Insufficiency of 
pylorus, 



Yaao-motor neuroses. 



The time allowed for this paper will not admit of an extended dis- 
cussion of this classification, and no doubt cases occur to each one of 
my hearers which readily fall into place in the tabular arrangement 
without further explanation. I desire merely to describe a few cases 
which have occurred to myself, and note their position in the list. 

The first case is one which seems properly to come under the group 
of sensory neuroses ; it is 

Anorexia Nervosa, 

Case I. — May, 1884. Mrs. T., widow, sixty-three years of age. Patient 
has never been very strong. Had an attack of dysentery one year ago, and 
is troubled more or less with piles. She complains of great weakness, which 
comes on by spells, and she has a tired feeling all over. Sleeps well. She 
has absoltdely no appetite. She gets out of breath going upstairs, and vomits 
often. Occasionally has dizzy spells following the vomiting, and some head- 
ache. The bowels are pretty regular, but inclined to looseness on provoca- 
tion. She looks very pale, and dark around her eyes, and has a melancholy, 
depressed expression. There is no cough. Her chief complaints are weak- 
ness, and entire absence of appetite. There is a systolic murmur at the apex 
of the heart. Forced feeding and tonics gradually restored her to her usual 
strength after several weeks. 

January, 1886. Mrs. T. began to complain of numbness and prickling in 
the tips of the fingers on both hands. The touch of woolly materials was 
very disagreeable to her. In the following March she summoned me, and 
complained of three things: the distressing prickling of finger-tips, no appe- 
tite, and weakness. She grew gradually weaker and weaker until April 8th, 
when she became unable to go about any longer, and kept her bed. Tempera- 
ture and pulse were normal ; urine also normal. She lay in bed four weeks, 
and was fed every three hours on milk, Mellin's food, broths, wine, etc. 
She gradually lost her sense of prostration; her bowels became regular. 
Tonic medicines were administered as her stomach would bear them. Her 
tongue was always red, and never coated. When she first began to walk, her 
legs were excessively weak, so that she staggered and fell against articles of 
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furniture. She could not lift her feet, but hitched them along. In May, 
1886, 1 tested the knee-jerk, and found that it was absent. Under prolonged 
use of massage, forced feeding, and tonics she slowly regained her usual 
health, and numbness and prickling of finger-tips almost disappeared- 
During this entire illness she never complained of anything except repug- 
nance to food, weakness, and prickling of finger-tips. 

August, 1889. Patient applied to me again on account of poor appetite. 
When she entered my office she looked so pale and wan that I thought she 
would faint away. She said her appetite had been failing for six months, 
and since hot weather set in it had gone entirely. There were days when she 
would feel as well as ever, except for weakness and absence of appetite. 
Sometimes she would taste nothing all day long until evening, when she 
would force herself to take a teaspoon ful of Murdoch's food. She has been 
able to go about the house at will, and she had particularly noticed that 
during the spring she was able to walk up two flights of stairs from her dining- 
room without palpitation or shortness of breath. Since her appetite left her 
completely, she has lost flesh and grown very nervous. A very little excite- 
ment will prevent her from sleeping. Tongue is red, and has no coating; its 
edges are sore with canker spots. The patient has no nausea or vomiting, 
however, and food when eaten does not distress her. It apparently digests 
all right, although, as I have previously noted, her bowels are inclined to 
looseness if she indulges in fruit or indigestible food. At present her bowels 
are regular. She complains of no belching, no eructations of gas, and no 
acidity in throat. The urine was found normal. The murmur at the apex 
still persisted, but was very faint, and the action of the heart was otherwise 
normal. She was put upon tonics and forced feeding — a teaspoonful of some 
kind of food every fifteen minutes. 

We have here the history of a woman of feeble constitution and a 
small fiind of reserve energy, who digests her food without any con- 
sciousness of the process, and whose bodily functions are practically 
normal in every way except that she suffers at times from an absolute 
anorexia. The term anorexia nervosa was originated by Sir William 
Gull, and indicates that loss of appetite is the chief and characteristic 
feature of the case. J. Matthews Duncan* says : 

''A good example is one of the most ghastly spectacles you will meet with 
in practice, but the sadness of the picture is relieved by the fact that they all 
recover, and recover completely. I dare say the disease occurs in men, but I 
am not aware of a case. The patient loses appetite and becomes emaciated. 
The catamenia cease, and, if the woman is married, fecundity is arrested. 
The bowels are very constipated, the stools dry and hard. There is no 
increase of desire for attention and sympathy ; on the contrary, the patient is 

1 J. Matthews Duncan : Tlie Lancet, May 18, 1889. 
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rather inclined to reserve and seclusion. The patient makes little or no 
complaint; it is her friends that complain for her. There is no noticed 
weakening of the mind. There is great desire for exercise, especially walking 
exercise; the patient has a degree of festination, and does not get tired, does 
not want to rest. Here you recognize a disease quite different from hysteria 
and neurasthenia." 

For cases of this character Wiessner* recommends the gavage ot 
Dujardin-Beauraetz. He employs a short rubber tube which reaches 
just below the cricoid cartilage, and is attached externally to a bottle 
or funnel containing the liquid food. The tube is easily introduced, 
and, although it occasions some retching at first, the patient soon 
becomes accustomed to it. On removal the tube should be tightly 
pinched to prevent any of its contents from dropping down the larynx 
and trachea. The food should be liquid, and should not be introduced 
too rapidly, or it will excite attempts at vomiting. 

Wiessner figures that about 100 grammes of albumen, 160 grammes of 
fat, and 300 grammes of carbo-hydrates are a sufiicient amount of daily 
nourishment. Accordingly he mixes up 2 litres of milk, 60 grammes 
of butter, 6 eggs, and 100 grammes of sugar, and warms them while 
stirring. He gives a third of this amount three times daily. He says 
the patient soon finds she can digest her food, and she is encouraged to 
cat for herself. 

The next three cases I classify under the term vomitus nervosvs. 

Case II. — Miss S., began at two years of age to have sudden attacks of 
vomiting, in which she expelled a quantity of bile, and then recovered. She 
had three attacks at that time, in three months, and from theif to the date of 
her death she was subject to similar seizures at irregular intervals. Her 
mother always called them bilious attacks, and said that they were most 
frequent in the fall of the year and after the first cold snap. The mother 
always expected an attack when the child appeared extra well and vivacious, 
and it usually came the next day. The vomitings generally lasted twenty-four 
hours, and then it took a week for the child to recover her strength. 

She had scarlet fever at six years of age, and it was ushered in by a violent 
attack of vomiting and muscular twitchings. Subsequently the measles were 
similarly introduced. She broke her arm during her sixth year, but had no 
serious disturbance with it. 

At eleven years of age Miss S. had a slight attack of St. Vitus dance, and 
was removed from school fbr two years by advice of her physician. The 
menstrual flow was established at thirteen years of age, but it had been pre- 

1 Wiessner : Nervose Dyspepsie. Inaugural Dissertation, Berlin, 1888. 
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ceded for six months by a peculiar pain in the abdomen, which disappeared 
when the menses began. 

As Miss S. approached the age of twenty she began to develop a new symp- 
tom in association with her so-called bilious attacks. Whenever nauseated, 
she would experience excessive muscular twitchings of the entire body, which, 
increasing in energy with the progress of the nattsea and vomiting, would 
finally be sufficient to throw the body all over the bed. The contractions 
were never tonic. There was no opisthotonos or prolonged tension of any kind, 
but simply a violent commotion of the muscles, which was not attended by 
pain, but was uncontrollable by the patient. When seen in such an attack by 
the writer, the patient was apparently perfectly calm mentally and in full pos- 
session of her senses, without excitement of any kind, and she usually tried, 
but in vain, to exert restraint upon the bodily movements. There were no 
hysterical mental phenomena whatever. There seemed to be merely a loss 
of inhibitory power, and the muscles ran riot. These same twitchings oc- 
curred on ship-board during sea-sickness. 

Tn the fall of 1882, when Miss S. was twenty-two years of age, she began to 
have severe headaches, which gradually increased in frequency until the spring 
of 1883, when they were merged into one steady ache. The patient was natu- 
rally of a very dark complexion, but at this time she lost flesh, became very 
sallow, and was prostrated by any ordinary effort of exercise, and was very 
despondent. She was treated during the summer by Chapman's ice bags ta 
the spine, prolonged hours of rest in bed, and general tonics, and gradually 
recovered her flesh, strength, and good spirits. During the fall and winter 
she was apparently perfectly well. 

Jan, 1, 1884. I was summoned, and found her in bed with an intense head- 
ache and a slight twitching of the arms and legs. On the next day vomiting 
began, and the twitchings were violent, so that morphine (one-eighth grain) 
was administered to stop them. Two subcutaneous injections of morphine 
per day were all that were required. The bowels were constipated but were 
relieved by aloin. No food was retained by the stomach. Patient after 
vomiting some time complained of intense burning and rawness in the throat 
and stomach. The tongue was sore and the mouth dry. Improvement set in 
on the fourth day, and she began to eat on January 6th. 

9^A. Found her better of other troubles, but her tongue was very sore with 
canker spots along its left border. The left half of tongue swollen, tender, 
and very red. This swelling, redness, and soreness subsided in a few days^ 
under local washes. 

13M. She ate a piece of brown bread and took some beef tea. She soon 
began to vomit, and passed through her previous distress again. The vomitus 
consisted of thick, viscid mucus, stained with bile. Stomach was painful and 
tender to pressure. Evening temperature was 100.8° F. Pulse 100. 

Wih. Temperature 99.6°, pulse 96. Gradually recovered from this attack 
until January 27th, when she had a third, which lasted a few days. She was 
fed by the rectum for three days during this attack. She enjoyed exception- 
ally good health during the following summer and fall. 
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Nov. 12. Miss S. started on her last illness at twenty -sixr years ot age. 
She was seized with an intense headache, loss of appetite, and malaise. On 
November 15th vomiting and twitchings began. She vomited once an hour» 
or oftener, for thirty-six hours. One-quarter of a grain of morphine was given 
every four or five hours. There was occasional hiccough, distress in stomach, 
with burning and dryness of the mouth, tongue, and throat. The headache 
persisted, and the eyes became blood-shot. The micturition caused trouble 
during one night, but afterward occurred naturally. The epigastrium grew 
very sensitive and the face sallow. 

After the vomiting ceased, she was fed on teaspoonful doses of Mel lin's food 
and milk, which amount was gradually increased as the stomach bore it. De- 
jections were obtained by enemata, but caused prostration. She seemed to be 
gaining slowly but steadily until December 2d, when all the regular symptoms 
began again without any discoverable cause. She took breakfast at 4 a.m., 
consisting of ten teaspoonfuls of Mellin's food and milk, and one teaspoonful 
of London beef essence. At 5 a.m., severe colic ensued, and lasted several 
hours, and then the vomiting, etc., began. 

Dec. 3. Same story of vomiting. Morphine, one-quarter of a grain, sub- 
cotaneously every three hours. Pulse 68. 

Mh, Pulse 120, and weak. Temperature below normal. After violent 
attacks of retching there are occasional streaks of red blood in the vomitus- 
Patient had a few chilly spells. 

bih. Stopped everything by the mouth. Gave two ounces of milk and two 
teaspoonfuls of brandy every three hours by the rectum. 

6M. Vomiting beginning to diminish in frequency. Patient is occasionally 
flighty in her mind. Menses appeared. Pulse 140, temperature 97° F. The 
mother says this is the most persistent attack of vomiting that Miss S. has 
ever had. The longest previous attack lasted fifty-two hours, and patient is 
already upon the fourth day of vomiting now. She takes five-sixteenths of a 
grain of morphine every five or six hours, according to her symptoms ; this 
produces sleep for about three hours, when she becomes restless and begins to 
vomit in about six hours. She does not complain so much of acidity and 
burning in the throat and beneath the sternum as formerly. She looks very 
emaciated ; the eyes are sunken, hands cool, the tongue is slightly coated. 
The epigastrium is tender in the median line, but there is no tenderness along 
the border of the liver. There is no abdominal distention. There is occa- 
sional hiccough but not much twitching. Patient does not complain of thirst, 
and asks for nothing to drink or eat. 

1th. Patient lay like a log with her eyes closed all day. No nausea, no 
suflering, no talk. Passed her water at 5.30 p.m., for the first time in twenty- 
four hours. Morphine was reduced during the day. She vomited only once, 
a mouthful, at 6 p.m. 

8/A. Pulse 130. Lies passive most of the time. Asked for food once. Can 
be easily moved. She was fed every three hours with about three teaspoon- 
fuls of prepared milk. 

Wh, Still very quiet and apathetic. Yesterday there was noticed an ofien- 
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sive odor from her body, and it was discovered that her beef injections were 
becoming putrid. The bowel was also inclined to be irritable and reject the 
enemata. 

10th, Took a small amount of milk and Mellin's food by the mouth every 
fifteen minutes for two hours, and then waited two hours, then food as before; 
appeared to bear the food well. She was fed continuously by the rectum all 
this time. Morphine was withheld for nine and one-half hours to-day. Pa- 
tient then grew restless and cried, and was very excited for a short time. 

Up to this date nothing abnormal had been discovered in the urine, though 
it had been frequently examined. It now began to smell ammoniacal, and 
contained a sediment of pus, and there was a marked trace of albumin. Her 
temperature was 98.5° F. It is fair to add that Prof. £. S. Wood analyzed 
the urine on December 12th and found it alkaline. Specific gravity 1022. 
Sediment of pus, blood, triple- phosphate crystals, muscular fibres, fat, few 
epithelium cells (bladder or vaginal), and few dumb-bell oxalate of lime 
crystals. The muscular fibres showed that the urine was contaminated by 
leakages from the rectum, although the nurse took all possible precautions in 
collecting it. 

12(h, Urine is growing scanty in amount. Morphine was reduced to one- 
quarter grain in twenty- four hours. 

ISih, Passed a good night. Took six ounces of milk and Mellin's food by 
the mouth in twenty-four hours; also about twelve ounces of the same by 
the rectum ; also three teaspoonfuls of brandy in each enema every three 
hours. Pulse weak, 104. At 1 p. M. pulse very weak, 104. She could not 
be aroused to reply. She swallowed food with difficulty. Allowed it to run 
out of her mouth. The breathing was very quiet. 

In consultation with Dr. David W. Cheever, we injected' one- twentieth 
grain of strychnine under the skin and gave a brandy and cofiee enema. 

She sank gradually, and died at 7.30 P. M. 

The autopsy was made by Dr. W. F. Whitney, Curator of the Anatomical 
Museum, Harvard Medical School, who has kindly furnished me the follow- 
ing report: 

^'Autopfn/y December 14, 1884, sixteen hours after death. Body of a slight 
girl, much emaciated, rigor mortis present, and lividity of the dependent 
parts. 

"Skull thin, especially from absence of diploe. A slight protuberance 
on the left side near the groove of the anterior cerebral artery, but no corre- 
sponding depression on the surface of the brain. In the right temporal 
region at one point the dura mater had apparently disappeared and the bone 
beneath was slightly crumbling, but there was no increased redness about the 
edges nor any change in the contiguous surface of the brain. Considerable 
thin, watery fluid flowed from the surface of the brain, and the meshes of the 
pia were distended with it. Vessels of the pia engorged. Substance of the 
brain moist and pale, otherwise not abnormal. 

"Heart normal in size; valves normal. Muscular substance slightly 
granular. 
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" Lungs did not fully collapse. Lower and posterior parts dark and red, 
distended. Watery fluid mixed with air flowed from the cut surface. 

*' Spleen small, follicles distinct. 

"Stomach: Marked reddening of the inner surface with minute hemor- 
rhagic points. Mucous membrane very thin. 

'' Intestine normal in appearance. 

*' Mesenteric glands normal. 

"Liver: Periphery of lobules yellow and opaque. Numerous large, fat 
drops of varying size in the cells. 

" Pancreas normal. 

" Kidneys slightly enlarged, Arm. Abundant blood in the pyramids. Cells 
markedly granular, here and there an occasional fatty one. Slight increase 
of intertubular tissue. Supra-renal capsules normal. 

" Ovaries : In the right was a cyst as large as a peach-stone, with smooth 
inner wall. Left ovary elongated, firm, and contained a small corpus luteum. 

"Bone marrow normal. 

" Diaphragm : Numerous fatty, degenerative fibres. External and internal 
intercostal muscles extremely granular, striations lost, and every fihre more 
or less fatty. 

"The diagnosis is atrophy of the mucous membrane of the stomach, but 
this is far from well marked. A very slight interstitial nephritis, but in itself 
of little account. The slight CBdema of the brain had probably occurred at the 
very end in connection with the slow manner of death. 

" The fatty degeneration of the respiratory muscles is undoubtedly a marked 
factor in the cause of death. Whether it can be placed as an original cause 
or one that has supervened on the persistent vomiting, future cases will have 
to decide." 

In this case we have the history of a highly educated young woman, 
who was very active and prominent in her social circle and in the 
affairs of her church. She had had no severe diseases since childhood 
except the one history of the gastric attacks and their associated phe- 
nomena. The urine was frequently examined between 1884 and 1886, 
and always proved normal until a few days prior to her death, when 
it contained a trace of albumin but no casts. Moreover, at that time 
it was contaminated by the leakage from the rectal injection of albumin- 
ous substances. The slight organic change in the kidney, described by 
Dr. Whitney, was not sufficient to account for the case ; moreover, the 
heart was perfectly normal in size. We should have expected some 
cardiac hypertrophy if the interstitial nephritis had been extensive or 
of long duration. Therefore, I have classified the case among those 
of a purely neurotic type. The father of Miss S. informed me that 

14 



210 GARLAND, 

he had suffered with indigestion and gastric discomforts all his life, 
and that these troubles were especially conspicuous during his youth. 
An aunt of Miss S. had been an inmate of an insane asylum. 

Case III. — Miss Sh., twenty-two years old, dark complexion. Very active 
society girl and very devoted to painting. Complained of headache, malaise, 
and loss of appetite during the spring of 1888. Early in the summer her 
parents took her to the sea-side, and later went with her to the White Moun- 
tains. I first saw her on September 19th, when I found her in bed complain- 
ing of severe headache, poor appetite, constipation, and weakness. She also 
had begun to speak of nausea. Her temperature, pulse, and urine were 
normal At first I endeavored to give her stomachic sedatives and regulate 
her food. In a few days she began to vomit and the vomitings gradually 
increased in frequency until all efforts at feeding by the mouth were aban- 
doned and rectal enemata of milk and Mellin's food and brandy were used. 
She was fed exclusively by the rectum for three weeks, but still continued to 
vomit. The vomitus consisted of a thin mucus stained with bile. After vom- 
iting a short time the patient began to complain of an intense burning along 
the entire oesophagus and great distress in the epigastrium. This burning 
was increased by the vomiting and seemed to occasion more suffering than 
the headache, which was almost constant. She could not bear the light of 
day and her room was kept dark. She exhibited no mental excitement but 
was ordinarily calm and obedient. Her abdomen was retracted during the 
entire attack. She never had any tympanites. Her skin, which at first was 
soft and velvety, became dry and parchment-like, and she emaciated to skin 
and bone. Pads were neccessary about her body to prevent bed-sores. She 
also complained of muscular soreness, especially about the neck, and the 
nurses were obliged to use great care in turning her. She was also tender to 
pressure over the abdomen. At times her urine was very scanty and was 
passed only once in the twenty-four hours. It was examined frequently and 
never contained albumin. 

October 4. I began to give her subcutaneous injections of morphia which 
were continued until her stomach became quiet. As the vomiting diminished 
she was fed at first on rice-water and then on small quantities of more sub- 
stantial food. She gained very slowly, and was not strong enough to be 
moved to her home until November loth. At this time a porter took her in 
his arms and carried her to her compartment in a sleeping-car, as she was not 
yet able to stand upon her feet. During the ride to Philadelphia that night 
she began to vomit again, and I was told that the stomach was refractory for 
several days after reaching home. At present she is well enough to be about, 
but is not considered as strong as she was before her long illness. 

Case IV. — Miss D., forty-three years old, very dark complexion, black 
hair, sallow skin ; white of eye clear, however. She has always been subject 
to bilious headaches. During the summer of 1888 she had an attack of vom- 
iting, which made her very ill for several weeks and necessitated a number 
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of consultations. Id the following September I saw her for the first time, 
and she was still feeling weak. A young niece in her charge was one day 
seized with convulsions, which were followed in due time by an eruption of 
measles. The aunt was, of course, anxious and worried about the child for a 
few days. As soon as the benignity of the measles was established the aunt 
went to bed. Her appetite left her and the old nausea come back. She did 
not vomit, but she ate very little for a few days in order to avoid vomiting. 

I have had one or two other cases of this type of vomiting, but they 
presented practically the same features as those described above. 

In Sajous' Annualj 1888, page 333, Dr. W. H. Thomson refers 
to two cases in his own practice which resemble my own. He says: 

" In this connection the editor may mention two cases of vomiting of in- 
tensely acid matters in two female patients, each under thirty years of age, 
and which exceeded in severity any cases of vomiting that he had ever had 
to deal with. Both were of highly neurotic families, the first having an insane 
sister and a dipsomaniac brother; her mother died also in an epileptic fit. 
The second has a very extensive history of nervous diseases on her mother's 
side, including three cases of paralysis agitans, and one, an uncle, died of 
bulbar paralysis. The patient herself is greatly troubled with attacks of pru- 
ritus. After every other means recommended for the arrest of vomiting had 
been unavailingly tried in each case, they both had the affection completely 
checked by hypodermatic injections of morphia, which, however, had to be 
repeated in full doses; in one case for two days, in the other for five." 

There are certain conclusions to be drawn from the above cases : 

1. All the women whom I have treated for this type of vomiting 
have been of a dark complexion ; some of them were pronounced bru- 
nettes. I have never had a patient of this class with red hair. 

2. My patients have not been of the ordinary, so-called hysterical 
temperament. They were all calm and self- controlled, even during the 
severest suffering. 

3. Feeding by the mouth was abandoned in every case, and rectal 
enemata were necessary. 

4. None of the drugs which are usually potent in soothing a nause- 
ated stomach were of any avail in these cases. They all seemed to 
increase the frequency of vomiting, because they necessitated giving 
something by the mouth. Morphine was the only drug which I have 
found to be of any service. This remedy I have given subcutaneously, 
and have regulated the size and frequency of the dose by the exigen- 
cies of the case. With patient No. II. the morphine nearly always 
caused vomiting within two minutes of its administration but no further 
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trouble. This drug not only controls the vomiting but it also abates 
the other discomforts. I do not know whether it shortens the illness 
or not. It has seemed to me that this class of cases run their course 
in spite of all medication until some hidden nervous impulse has ex- 
hausted itself. To illustrate, I would refer to a certain type of alcoholic 
impulse. Some men lead abstinent or temperate lives for months at a 
time, and then start off suddenly upon a prolonged drunk. They will 
drink until satiety is obtained, and then they become good citizens 
again until another alcoholic energy is generated. By conserving the 
strength, however, morphine may contribute materially toward re- 
covery. Case IV. could not take morphine on account of its unplea- 
sant effects, and no other drugs did any good, so she simply lay in bed 
and vomited until her nerve centres were satisfied. Her strength was 
sustained by nutritive enemata. 

5. The vomitus of Cases II. and III. was very acid, and caused 
great disc6mfort along the throat, and particularly beneath the sternum. 
In Case I. the tongue became excoriated and painful, and at one time 
one side of it was so swollen that the mouth could only be closed with 
difliculty. 

In connection with this hyperacidity it will be interesting to note 
certain cases of acid vomiting described by B<ossbach,^ and designated 
nervose gastroxt/nsis.^ This trouble affects the upper classes and 
persons exposed to great mental strain. It comes on in attacks of one 
to three days^ duration, which may be, repeated weekly or every month 
or so. Anger, trouble, excitement, or public speaking may explode 
an attack. Each invasion begins with a headache, or with a sharp, 
gnawing sensation in the stomach, which is then followed by headache ; 
the latter becomes very intense during the height of the attack. The 
acid feeling in the stomach increases, and may be sufficient to prevent 
sleep. The patient looks pale, and shows intense suffering. There is 
pain and sinking-in of the eyes. Finally, the vomiting of an intensely 
acid fluid begins, which irritates the mucous membrane so that the entire 
throat feels raw in a few hours. Rossbach says that pyrosis has never 
occurred in any of his cases, and he emphasizes this fact as a differ- 
ential point in distinguishing gaatroxynsis from dyspepsia acida and 
Reichmann's cases of excessive gastric secretion, 

1 Rossbach : Deutscli. Arch. Air klin. Med., 1884, 35. 
« yaoTr)/j— stomach ; o^if— acid. 
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Rossbach says the best treatment for this trouble is to wash out the 
stomach thoroughly with warm water. As soon as the acid contents 
are removed the headache, etc., subside, and the sufferer rapidly re- 
turns to his normal condition. If the attack has been progressing for 
some time, and a large quantity of acid has been poured into the 
stomach before the lavage is begun, then the recovery is not so rapid, 
but the washing produces amelioration. If the patient is vomiting 
vigorously, there should be given, him a half-pint of warm water to 
drink after each act of vomiting, and repeat this until relief is obtained. 

The acidity of these cases depends upon the excessive secretion of 
hydrochloric aci:l, and is independent of the presence of food in the 
stomach. It should be distinguished, therefore, from the ordinary 
dyspepsia acida, which i3 a condition produced by an abnormal fer- 
mentation of the food, and in which the acid is butyric, lactic, or 
acetic, according to the ingredients of the food. 

It is needless to add that the Rossbach type of gastroxynsis is often 
a symptom of tabes, and may even precede the appearance of other' 
symptoms. Thus Spier and Clark* report the case of a young gentle- 
man who " suffered from intermittent attacks of uncontrollable, very 
acid vomiting, which would sometimes last for weeks, and yet the 
usual signs of gastritis were not present." The suspicion that his 
vomiting might be due to tabes was confirmed by the subsequent 
development of the characteristic lancinating pains and motor disorders. 
The etiological values, therefore, must be carefully estimated in each' 
case before it can be classified as a pure neurosis. 

There is another condition of the stomach which requires mention 
at this point, and that is gastrosuccorrhea or the hypersecretioA of 
gastric juice, which was first described by Reichmann.* The first case 
observed by him was a man, twenty-seven years of age, who was 
very anaemic, emaciated, and weak, but he had no organic disease 
of the nervous system. Every afternoon he was seized with severe 
cramp-like pains in the stomach, which increased during the night, 
and spread over the entire abdomen. The cramps prevented sleep, 
and caused an expression of great suffering on the face. There was 
no distention of the abdomen, no belching, and no vomiting^ but the 
patient was troubled with pyrosis, great thirst, and an increased appe- 

' Sajous'a Annual, 1888, p. 33. 

* Reicbmann : Berl. klin. Wochenflchrift, 1882, No. 40, and 1884, No. 2. 
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tite. Upon washing out this man's stomach Reichmann always found 
a large amount of very acid secretion, whether the stomach was empty 
or full of food. To test the amount of the fluid thus secreted, Reich- 
mann pumped out the man's stomach late in the evening, and washed 
it clear of everything ; then the man took no food or fluid into the 
stomach until the next morning, when the washing-out was repeated. 
This experiment was tried four times, and on each morning the 
stomach contained from 180 to 300 cubic centimetres of a fluid which 
was very acid, more or less green, and nearly translucent. This fluid 
Was evidently rich in pepsin, as it digested albuminoid matters very 
rapidly, but the amyloid foods remained undigested. After a break- 
fast consisting of one cutlet, 250 grammes of milk, and 250 grammes 
of water, the stomach was pumped out in the third hour, and contained 
one and a half litres of a dirty-looking fluid, which had an acidity of 
0.28 per cent. After an ordinary mixed meal the evacuated contents 
of the stomach presented a very characteristic macroscopic appearance. 
The albuminoid ingredients had all been dissolved, while the mass was 
full of large starch remains, pieces of bread, etc. RiegeP says : 

" I must emphatically recommend the simple observance of the pumped-out 
mass, and especially of the filtrate, the importance of which has never before 
been pointed out. The appearance of the mass will often, without further 
cheaucal examination, furnish conclusions as to the digestive power and 
nature of the secretory disturbance." 

This type of hypersecretion of the stomach occurs in two forms : in 
some patients it comes on periodically, and is then usually associated 
with some nervous diseases ; in other persons the condition is chronic. 
Jaworski^ has collected 48 cases of this chronic type in 222 gastric 
patients, while Ewald has met it 15 times among 600 gastric cases. 
The best treatment for this complaint is daily lavage, which is usually 
very gratefully appreciated by the patient. 

In studying this subject I have discovered that there is one factor 
which is common to all the cases described in this paper, and which 
is the keystone to all the suffering and misery which befall the poor 
victims of these functional derangements. We notice, namely, that 
the description of each case of vomitus nervosus, gastroxynsis, and 

» Riegel : Zeitwhria f. klin. Med ,1880, p. 1. 

* Jaworski ; Wien. med. Wochensohrift, 1880, p 1073. 
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gastrosuccorrhea is accentuated by the excessive amounts of hydro- 
chloric acid present in the gastric secretions. 

The standard acidity of healthy gastric juice is placed at 0.2 per 
cent,, though it may vary five-hundredths of one per cent, each side 
of this without harm. Rossbach, however, reports one case in which 
the acidity was 0.416 per cent, and in two others it was 0.334 per 
cent. In Reichmann's cases the acidity was 0.25 per cent., 0.27 per 
cent, 0.28 per cent., and 0.32 per cent. In my own cases no esti- 
mate of percentage was made, but the acidity was so great that it 
caused intense burning of the oesophagus, fauces, and tongue, and this 
burning was often the chief complaint of the patient. In my first case 
of anorexia nervosa I have been unable to obtain any gastric secretion ; 
but, inasmuch as the tongue was extremely clean and red, and the 
patient complained of canker, I suspect the gastric acidity must have 
been above the normal standard. 

Leube made no mention of this point in connection with his cases 
of dyspepsia nervosa, but this deficiency of evidence has been recently 
supplied by Wiessner,' who made a special study of nervous dyspepsia 
in the wards and laboratory of Prof Leyden. He found that all such 
cases presented high degrees of acidity. He reports instances of 
0.29 per cent, 0.40 per cent, and 0.312 per cent, and he concludes 
his thesis as follows : 

" In nervose dyigpepak the motory function of the stomach is intact. The 
secretory function is abnormal to the extent that a notable HCl hyperacidity 
is demonstrable daring the entire process of digestion.'' 

Jaworski,^ in an article upon gastric symptoms vs, objective findings, 
gives his deductions from the examination of several hundred stomachs 
in health and disease, and he has evidently reached conclusions similar 
to mine concerning the influence of hyperacidity in gastric troubles. 
He lays down the following suggestions : 

1. In great anaemia, and even cachexia with idiopathic gastric 
trouble, there is a probability of a hyperacidity of the gastric juice. 

2. Vomiting usually occurs with those who have no deficiency of 
hydrochloric acid. 

' ViTiessner : Diaa^oatische und therap. untersuch. u. d. nervose Dyspepaie. Inaugural 
Dissertation. Berlin, 1888. 
* Jaworski, as above. 
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3. With great sensitiveness of the epigastrium to pressure, deficiency 
of hydrochloric acid is not probable. 

4. Excessive thirst points to hyperacid secretions, and is generally 
combined with mechanical insufficiency or gastric ectasy. 

5. Cramps indicate acidity. 

6. Gnawing at the stomach and false appetite denote acidity. 
Arrived at this point, we are met with great difficulties in our study 

of the physiological mechanism of these cases. We know practically 
nothing about the specialization of the nerve supply to the stomach. 
Schiff thinks that sensory nerves run to the stomach through the vagi, 
because if these trunks are cut one can abuse the pylorus, which is 
ordinarily the most sensitive part, without the animal showing pain. 
It is also possible that sympathetic branches from the coeliac plexus 
also convey sensory fibres to the stomach. We know, however, that 
the stomach is sparingly endowed with sensory nerves. Its tempera- 
ture perception is imperfect and localization is very indefinite. If a 
sound is introduced it is felt in the oesophagus along the thorax, but 
is hardly perceived when it touches the inner surface of the stomach. 
The organ may even be mutilated without much discomfort to its pos- 
sessor. A case is reported where a piece of the mucous membrane 
was caught in the eye of the pump and was brought away, but the 
patient only felt a sense of pulling ; the pain was unimportant, and 
ceased in a few hours. Oser* says, " The healthy stomach has prop- 
erly only two perceptions : the feeling of hunger and the feeling of 
satiety.*' Pathologically the sensitiveness of the stomach may be 
intensely aggravated. What nerves stimulate and what ones inhibit 
the secretion of the hydrochloric acid, pepsin, mucus, etc., is simply a 
conjecture. No more do we know the specijil nerves which govern 
the rhythmical sequence of the muscular churning, or which dilate 
the pylorus, or hold it in cramp-like closure. • Some physiologists 
have thought that they could stop all gastric secretions by section of 
the vagi, but later observations have demonstrated that such section 
may produce a temporary slowing of the secretion of pepsin and hydro- 
chloric acid, but not an obliteration of the same. 

We can only say from our prosent standpoint and by reasoning 
from analogy, that the secretion of hydrochloric acid in the stomach 

1 Oser: Die Neurosen das Magens, 18K5. 
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must be governed by a special system of nerves which have a definite 
centre of departure. Like other similar systems, these nerves appear 
at times to become functionally deranged, and perform their work 
with a reckless disregard of the comfort of their possessors. 



DISCUSSION. 

Dr. S. Weir Mitchell : I have only a few remarks to make, but I may 
say this, in regard to all cases of neuraatheiya in which there are great com- 
plaints of gastric and intestinal difficulty, that one has constantly to consider 
the possible presence of hypochondriacal conditions which dominate a great 
many of these cases, and makes one look with a good deal of doubt upon the 
statements of these persons with reference to pain, distress, etc. The gastric 
integrity of cases such as these is taken for granted on reasonably good evi- 
dence ; that is to say, the perfect digestion of food complete within the normal 
time, which is said to be the seventh hour. By this time a certain proportion 
of the gastric fluids must have passed into the intestinal canal, and intestinal 
digestion begun. 

Some of the symptoms referred to may be due not merely to gastric condi- 
tions, but to states of the intestine below the stomach. We have here as 
symptoms headache, dizziness, palpitation of heart, and strong pulsation of 
the abdominal aorta. These are neurotic. Then come, locally, pressure feel- 
ings, tenderness of the epigastrium, pyrosis, vomitiug, nausea, hiccough, 
yawning, and alterations of taste. I think that few cases of grave neuras- 
thenia present themselves without some of these. I have observed, also, that 
the set of symptoms in which the head is involved come on often the moment 
after food is taken, and before the abdominal symptoms make their appear- 
ance. 

It is stated in the essay just read that all of the discomforts felt come on 
immediately after eating, and it has been supposed that they are due to direct 
mechanical irritation of over-sensitive nerves. I do not know whether that 
means irritation of the gastric surface nerves or whether it refers to irritation 
of the whole nervous system connected with gastro-intestinal digestion. I do 
know, however, in regard to a great many functions which are performed 
with absolutely normal correctness, and where the organs concerned are not 
at all diseased, that in neurasthenic people the general irritability of the 
central nervous organs causes these functions to be productive of symptoms. 
For example, we meet with patients who faint when the bowels are moved. 
I have known of several cases, women especially, who become faint, and one 
who becomes excessively dizzy whenever micturition is performed. These 
remarks apply to a large range of functional activities where the organs con- 
cerned are apparently normal, the condition of the body being one of irrita- 
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bility. We certainly find this in connection with the stomach. You may 
have a perfectly normal stomach, with normal digestion and secretion, with 
the motor functions of the stomach well performed, and yet the functional 
activity of such an organ may be productive of a series of phenomena chiefly 
referred to the nervous system. I scarcely know whether or not this is simply 
another way of saying that these are due to direct irritation of over-sensitive 
gastric surface nerves. It seems that this is going a step farther. 

In regard to anorexia nervosa, Matthews Duncan says that it is a ghastly 
spectacle, that people always recover, that it may occur in men, but he never 
saw a case, etc. He and others distinctly say that it is not hysterical. It 
seems to me that the occurrence of these cases without at least a background 
of hysteria is very rare. It is suspicious that they never occur in men. I 
fancy that if the authors who hoM his belief had had a great experience with 
hysteria they would have found in the background some signs of this myste- 
rious condition. I am perfectly certain that in some of the cases I have seen 
anything like gavage would have been impossible. In a bad case of anorexia 
nervosa, especially where there is a distinct hysterical element, the attempt 
at gavage of^en brings on violent convulsions. I have tried this over and 
over, and I have rarely succeeded with forced feeding. I am also certain that 
you will fail in trying to treat these cases by the rectum ; violent tenesmus 
follows and the food is ejected, while if the attempt is persisted in violent 
convulsions may follow. 

Finally, as regards cyclical emesis, one must be on guard as to its being 
a symptom of tabes dorsalis. I have seen several cases in which gastric crises 
anticipated by long periods the motor disorders which in the end competently 
explained their presence. 

Dr. William Pepper : I should like first to say a word in regard to 
vomitus nervosus. I should be glad to have Dr. Garland tell us in what re- 
spect, other than in the invariable extreme acidity of the matters ejected, these 
cases differ from the cases that have been carefully described under the terms 
cyclic vomiting and recurrent vomiting. I have for many years been familiar 
with these cases. I have seen cases precisely like the fatal case narrated. One 
that comes to my mind most clearly, was that of a young married woman, 
who had never borne a child, and who had had no illness until the age of 
twenty-four or twenty-five years. Following extreme exhaustion in nursing 
a relative, she was taken with an attack of vomiting which lasted eight days. 
She got better, and went some time without an attack. Then, after being 
fatigued by a long journey, she had another attack, lasting eleven days. This 
was the first time that I saw her. There were no evidences of hysteria. It 
was impossible to get the stomach to retain anything. The system was kept 
under the influence of morphia hypodermatically, and feeding by the rectum / 

was employed. She finally recovered. A third attack occurred, lasting four- i 

teen days. The most careful examination of the eye-ground was made by / 

Dr. Shakespeare. The urine was examined by several experts, every organ , 

was studied, a gynecologist examined the pelvic organs — all with negative 
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results. Once or twice the attacks occarred as the menstrual period ap- 
proached, and seemed to cause postponement of the flow, which did not 
appear until the vomiting subsided. But it was clear there was no real con- 
nection between them. A fourth attack came on, and at the end of fourteen 
days she fell into a comatose state, with turbid ammoniacal urine, twitching 
of the muscles, and finally death. A thorough post-mortem examination 
yielded absolutely negative results. The question arose, whether the fatal 
issue could be due to the morphia, but the drug had been stopped for some 
hours before the approach of the stupor, and she had been treated in pre- 
cisely the same way before. It seemed as though there must have been some 
poisonous agent produced by disturbance of the coordinated functions of the 
liver, stomach, etc, so that it appeared to me to be an intense degree of what 
we know as cyclic vomiting. 

I have seen typical attacks in children five years of age, recurring at short 
intervals until the age of fifteen. I have seen them in middle life. I have 
just seen recovery in a lady who is now seventy-two years of age, and who 
suffered for thirteen years. The original attack was apparently induced by a 
nervous shock, and thenceforward with increasing frequency and facility severe 
attacks were induced. At first thev occurred at intervals of a few months, 
later at intervals of a few weeks. There was gradual loss of flesh, and the 
patient became very weak, and so morbidly sensitive tliat any exposure or 
excitement or fatigue would certainly produce a violent spell. Finally, she 
was confined to her chamber for many months, having spells at intervals of 
about ten days. The attacks would begin with low spirits and irritability* 
usually coming oh toward evening. She would then be awakened toward 
morning, sometimes with headache and sometimes with abdominal pain, but 
always with. intense nausea. Intractable vomiting then set in, and continued 
for twenty-four, forty-eight, or even seventy-two hours, during which time no 
food and no remedy would be tolerated. It seemed best to let the stomach 
alone until the nervous storm that overwhelmed the centres coordinating 
digestion had expended itself. I had the matters discharged tested, in the 
hope of finding some leucomaine which might throw light upon the cause, but 
without any definite result. I cannot help believing that we shall, however, 
make important discoveries in this direction. 

In the attacks of this patient, as well as in others I have seen, the matters 
vomited were first altered food, if the stomach were not empty, then a clear 
mucus, sometimes intensely acid, and later bile-stained mucus, or almost 
pure bile. Sometimes, however, the ejecta were not intensely acid. As 
bearing upon the part played by the liver, I would add that in the case de- 
tailed above, and in many others, I have noted tba.t the feces were almost 
white for weeks or months, and that while this absence of bile continued, the 
tendency to recurrence of attacks remained marked. At the time of the 
attack all remedies administered by the mouth failed to give relief. Hypo- 
dermatic injections of morphia or opium by the rectum, allayed distress and 
controlled vomiting, but their use often seems followed by weakness, impaired 
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digestion, and troublesome constipation. In bad cases it is a choice of evils, 
and an opiate may seem necessary. 

One remedy from which I have thought I obtained benefit, is antipyrin. In 
two or three cases it has apparently stopped the attacks. One was a lady, 
fifty-five years of age, extremely sensitive, who fell into this condition follow- 
ing the illness of three members of her family, which devolved much care 
and anxiety upon her. She had a number of spells of the type described. 
Finally, antipyrin in doses of five grains was used, and apparently with posi- 
tive effects, as, although she has been threatened a number of times, the ad- 
ministration of this drug has always averted a severe attack. The condition 
of aneemia and debility which results when frequent attacks like this have 
occurred, is extreme. I have found that frequent and prolonged changes of 
climate, by favoring recuperation of general health, exert a most favorable 
influence upon the tendency to recurrence of the spells. 

It does not seem to me that the mere fact of excessive acidity of the ejecta 
calls for a different nomenclature. I am disposed to think that all such cases 
come under the head of cyclic vomiting, and that the pathology is, as sug- 
gested a depressed state of the nervous centre controlling the coordinated 
functions of the stomach and liver; extreme mobility and sensibility of 
system ; and then from various slight causes, recurring disarrangement of 
digestion, with production of further debility, and of some irritating leuco- 
maines, which arouse the violent gastric disorder. 

Dr. Francis P. Kinnicutt : I would ask whether a qualitative analysis 
was made of the matters vomited in the cases reported by Dr. Garland? Was 
the pyrosis a hydrochloric acid pyrosis, or the pyrosis due to the presence of 
fermentative acids, lactic, butyric, acetic, etc. ? It seems to me important to 
differentiate between lactic acid and hydrochloric acid pyrosis. This might 
throw some light upon the etiology of these cases. An intensely acid pyrosis 
is often due simply to the presence of acids of fermentation.. 

Dr. G. M. Garland : In regard to the nature of the acid. In one case 
the patient took absolutely nothing by the mouth for three weeks, and there- 
fore the acids of fermentation would be eliminated. In the other casfe, the 
patient did not take food into the stomach for days at a time. 

In all of my cases, the head symptoms seemed to precede the vomiting and 
other symptoms. The headache was followed in the course of twenty-four or 
thirty- six hours by the vomiting. 

In regard to Leube's assumption of irritation of the gastric nerves, that was 
his first theory. He assumed that it was a local neurosis. That was a strongly 
contested point by subsequent investigators. Finally, Leube came to the 
conclusion that this was only one expression of a general condition ; that the 
irritability of the gastric nerves was simply one feature in the condition of 
general neurasthenia. 

With regard to cyclic vomiting. Case I. is evidently an example of cyclic 
vomiting. The patient had a history of cyclic vomiting going back to an 
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early age. Case II. had no history of dyspeptic symptoms until a year ago 
last April, she then began to decline in health, and vomiting began in Sep- 
tember. This could hardly be termed a cyclic case. This was a case of hyper- 
acidity of the stomach. 

I have seen a number of cases of cyclic vomiting associated with menstrua- 
tion. I have in mind a woman who vomits at each menstrual period. The 
matters vomited, however, are never acid. She vomits an immense quantity 
of mucus stained with bile. The vomiting usually continues for twenty-four 
hours. I have had this summer two other cases of sweet vomiting. One was 
a young woman married last winter. She became pregnant, and vomiting 
began. She miscarried at the end of a few weeks, but vomiting continued. 
She finally developed head symptoms and became stupid and died. There 
was no autopsy. The fluid vomited was not acid; it was almost neutral. 
The second case was that of a woman who vomited for several weeks an 
almost neutral fluid. In this case the spleen was enlarged. These two cases 
were not included in the paper. 

Antipyrin was tried in one of these cases, but failed to restore the equilib- 
rium of the stomach, although it relieved the headache. 

I do not think that these cases can be classed under the head of cyclic 
Tomiting because some of them had never vomited before. My object has 
been simply to call attention to the fact that we h^ve certain cases of this 
terrific vomiting associated with a perversion of the secretion of hydrochloric 
acid in the stomach. The question came up in my mind, Have we here one 
expression of perverted nerve action which prolongs this vomiting, assuming 
the vomiting is due to the general nervous condition ? 

Dr. G. Baumoarten : It may be of interest to add to the cases collected 
by the reader the account of another case which has not been published. I 
had the opportunity of seeing, in the last days of her life, an old lady who 
died with persistent icterus, terminating in marasmus. The patient presented 
DO other symptoms than those referable to the icterus. At the autopsy nothing 
was found except a scirrhous tumor about the size of a hazel-nut at the mouth 
of the common duct. There were no secondary growths. The common duct 
passed through the tumor, but was so completely obstructed that no bile 
passed it during life. 
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By p. GERVAIS ROBINSON, M.D., 

OP 8T. U>Vt8, MO. 



I PROPOSE to occupy the time allotted to me with some observations 
upon the contagium of diphtheria; not because I lay claim to any 
special knowledge upon the subject, nor because I have anything 
either particularly new or original to say ; but for the reason that there 
still prevails so little harmony of views as regards either the pathology, 
the etiology, or therapeutics of this dread disease. 

In the last generation only have we become at all familiar with the 
clinical features of this "fearful malady,*' because, though of remotest 
origin, it has prevailed chiefly in European and Asiatic countries until 
toward the latter part of the last century; and until within twenty-five 
or thirty years its recurrence on this continent has been so infrequent 
and at such long intervals that but little impression of its potency for 
destruction has been made upon the professional or public mind. 

During the last ten or fifteen years the number of its victims has 
been steadily growing larger and the area of its influence has so ex- 
tended, that to-day it prevails over the greater portion of our country. 
At no time can we now be said to be free from its presence, while 
here and there at stated periods it rises into epidemic fury, through 
the exciting influences, perhaps, of local causes as yet but illy defined 
or even quite unknown. While, as in other infectious diseases, diph- 
theria sometimes occurs in so mild a form as to excite a question of 
diagnosis ; as a rule, the mortality is high, reaching 30 or 40 per 
cent, of cases reported, and not unfrequently its destructiveness is 
appalling, being second in this respect to the plague alone. Whole 
families and households are occasionally swept away within a few days^ 
nurses and physicians as well falling victims to its virulence. Quoting 
from the statistics of diphtheria for the years 1886, 1887, and 1888 
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in St. Louis, kindly furnished me by Charles W. Francis of the Health 
Department, we find the following interesting figures, which give us 
an estimate of the mortality as nearly correct as we are likely to get 
it. That municipal law which compels, under penalty, the report of 
every case of diphtheria and the posting of the house in which it 
occurs, I believe is very generally observed, and hence we are liable 
to have, through errors of diagnosis, a certain proportion of cases 
reported which are not instances of this disease. In estimating the 
mortality we must take into consideration this probable source of error, 
which may be considered as a universal one and one not to be avoided, 
especially during a general or epidemic prevalence of the disease. 

In St. Louis, for the year 1886, there were reported 2826 cases : 
719 deaths. 

For the year 1887, 3108 cases : 927 deaths. 

For the year 1888, 1658 cases : 564 deaths. 

Total for 3 years, 7592 cases : 2210 deaths ; giving a mortality of 
30.10 per cent. 

For 19 weeks during this year, 1889, there were reported in New 
York City : 

Total cases, 3163 : deaths 922 ; being a percentage of 29.1 

The mortality for Boston is reported for 1887 as 30.03 per cent., 
for 1888 as 33.12 per cent. 

Of cases reported, however, as being diphtheria, I believe we may 
with confidence eliminate a certain number which should more cor- 
rectly be classed under some other form of throat affection, as some 
variety of tonsillitis, perhaps. So that we can safely consider that 35 
per cent, more nearly represents the actual mortality. Compared with 
this fearful death-rate, we find the mortality of scarlet fever, so justly 
dreaded, as only 11.4 per cent. 

To determine the actual number of deaths occurring annually 
throughout the whole country is impracticable from the fact that in 
many of our smaller towns and in country districts where diphtheria 
often prevails in a severe form, no vital statistics are kept and no 
returns of death from whatever cause are made. We may approxi- 
mate, however, a just estimate of the total mortality from this disease 
by taking into account the published records of several of the larger 
cities of the country whose statistics have some claim to our confidence. 
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Here we have reported for one year, say 1881, from the following 
cities : 

Deathe. Popnlation. 

New York 2,249 1.242,623 

Brooklyn 1,169 683,221 

Baltimore 881 339,809 

Chicago 609 640,000 

Boston 601 397,628 

Philadelphia 467 940,000 

San Francisco " 287 230,000 

Cincinnati 183 264,139 

St. Louis 157 380,000 

New Orleans 91 225,000 

Charleston 15 60,000 

6,699 5,192,320 

In a total population of nearly five and a quarter millions of people 
we have then six thousand seven hundred deaths from this one cause, 
we may say in the ratio of 1.29 per thousand. Putting the population 
of the United States at 60,000,000, with the presumed general prev- 
alence of the disease, we must conclude that very nearly, if not quite, 
sixty thousand victims perish annually from the ravages of this malig- 
nant disorder. 

However incomplete may be our vital statistics, and though replete 
with errors which come from a variety of circumstances hardly to be 
avoided, such as they are, they nevertheless give us an insight into the 
magnitude of this cause of mortality, now constantly prevailing in 
almost every section of our land, affecting mainly those yet in the 
springtime of life, the most healthy and robust of our children equally 
with those more tender and apparently predisposed to sickness and 
premature death. 

In pursuing our studies of the contagium of diphtheria sevei*al ques- 
tions present themselves, upon whose solution depends the initiation 
of means and measures for its prevention and cure, and these shall be 
more or less appropriate and effective according to the nature of the 
answers to the questions propounded. 

In regard to some other infectious diseases, notably variola and 
typhoid fever, we have ac(juired by long and oft-repeated observation 
much correct information and many well-established facts, and we are 
agreed both as to those conditions favorable to the development and 
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propagation of these diseases and in accord as to those measures best 
calculated to arrest their progress. Not so in diphtheria ; it is diffi- 
cult to find any two who entertain identical views either ajs to the 
nature of the materies morbi, the etiology or its therapeutics, and when 
we look into the literature of the subject we are struck with the great 
diversity of opinion expressed as to these all-important questions. 

The first and not the least important question is that which refers 
to the nature of the contagium ; what, in other words, constitutes the 
materies morbi of diphtheria. We know it to be an acute infectious 
disease; no point in its history is better established than this; clinical 
experience has long since satisfactorily proved that fact. The pre- 
sumption, based upon the known characteristics of the contagium of 
some other infectious diseases is so greatly in favor of the microbic 
nature of diphtheria that we are readily converted to that belief, not- 
withstanding the still prevailing want of agreement in the researches 
of even the most skilled and experienced investigators. 

Researches in regard to tuberculous diseases have been so success- 
ful, have led to such satisfactory results, pathologically at least, that 
views formerly held in regard to this class of affections have been 
completely revolutionized ; the tubercle bacillus is an established fact. 

There must be a corresponding change of front in our defence 
against the invasion of this minute, yet potent, enemy of the human 
race, and in like manner must there be a modification of the thera- 
peutics of tuberculous affections as well as of the treatment of those 
morbid changes which are but the secondary results of the action of 
the germ upon the several organs and tissues of the body for which 
it manifests a special predilection. 

This advance in the knowledge of the pathological cause of tuber- 
culosis encourages us with the hope and expectation of a like success 
and equally satisfactory results in the search for, and identification of, 
the proper germ of diphtheria. Notwithstanding the claims that 
have so far been made for the discovery of the microorganism pro- 
ducing this affection, the apparent absence of uniformity in the results 
of experiments instituted by numerous investigators to establish its 
identity and the disagreement as to the reported effiects of inoculation 
upon several of the lower animals leave us in doubt as to the justness 
of any one so far advanced. The idea that diphtheria is a parasitic 

disease is of no recent origin and is said to have been entertained as 

15 
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far back as 1858^ or 1859. Early in the research a source of confu- 
sion was found in the multitude of bacteria to be seen at all times 
in the secretions of the mouth and throat, in a healthy as well as 
diseased condition, so that the first step in the investigation was to 
separate the harmless from the morbid organisms or such as under 
certain conditions are to be regarded as pathogenic. The well-estab- 
lished contagiousness of this dread malady and its ready inoculability 
upon the human system have doubtless limited the number of workers 
in this field of research and retarded conclusions that but for this 
obstacle might long since have been attained. We cannot but 
admire the courage of those who, fearless of this admitted danger, 
prosecute researches which can bring reward, not through individual 
benefit, pecuniary or other, but through the consciousness of incalcu- 
lable good to their fellow-men. 

In this way it was that Klebs had the deplorable misfortune to 
convey the infection to his own family, resulting in the death of two 
of his children. In like manner, and but very recently, Dr. Nelson, 
of Boston, during his researches on the contagium of diphtheria and 
"after no other exposure" suffered a severe attack of the disease 
with full development of both local and constitutional symptoms. 

To rehearse the accounts of the numerous researches which have 
been made in this direction, would be a work of supererogation and 
a gratuitous waste of time when all are familiar with the literature of 
the subject, but I may be permitted to make reference only to those 
most recent experiments which appear to promise a solution of this 
important question as to the identity of the diphtheritic microbe. 

Until recently we have felt a certain degree of confidence in the 
claims of Klebs and Loffler as to the identity of the bacillus, appar- 
ently demonstrated by them to be the organism constantly present in 
the localized lesions of diphtheria ; yet their researches were far from 
conclusive, since another species of bacterium, a micrococcus, was 
often found in connection with the bacillus, so that both of these 
observers were led to believe that diphtheria might be produced by 
more than one species of microbe. Recently Roux and Yersin claim to 
have discovered the same form of bacterium, the bacillus of Klebs, in 
all the cases of diphtheria (fifteen) examined by them morphologically, 

* Laycock: Medical Times and Gazette, May 29, 1858. 
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and in a certain number (not stated precisely) by the culture method, 
and that by inoculation upon rabbits, guinea-pigs, apd pigeons they 
produced not only the local manifestations of diphtheria (false mem- 
brane), but further (this the most important result) succeeded in pro- 
ducing, by injections of the filtered culture liquid, the characteristic 
secondary manifestations of the disease, various paralytic phenomena. 

The symptoms and lesions are said to differ somewhat according to 
the seat of inoculation and the material inoculated, whether with 
the microbes or with the culture fluid freed by filtration from bacteria. 
While both are toxic in their effects and while the symptoms and 
post-mortem appearances are identical when either is used for inocu- 
lation, membranous formations only follow the introduction of the 
bacillus ; different degrees of diphtheritic intoxication were produced 
according to the dose of filtered liquid administered, varying from 
those cases which were curable to those in which paralysis occurred 
or in which death took place in a few hours. 

In a general way these observations accord witu those of Loffler and 
Klebs and are confirmatory as to the identity of the pathogenic 
microbe of diphtheria. The most important observations recorded by 
them are those which relate to the production of paralysis by the in- 
troduction of the poison generated (supposedly) by the bacteria into 
the blood of various animals. Yet my confidence in the reported 
observations and experiments of Roux and Yersin has been much 
skaken by the criticism of our friend Dr. Prudden, who, in his recent 
and most valuable article on diphtheria, says, " The records are so 
incomplete and their technical procedaires are of such a questionable 
nature and are so meagrely described that it is very difficult to con- 
clude whether the work is important or not." 

In a recent paper on the etiology of diphtheria. Dr. Samuel N. 
Nelson, of Boston, refers to his own researches and claims to have 
found abundant micrococci in bulb cultures made from the false mem- 
brane of a patient operated upon by Dr. H. 0. Marcy, Four guinea- 
pigs were inoculated in the cornea with the contents of one of the 
bulbs containing the culture of the sixth generation. One of these 
animals died thirty-six hours later of blood-poisoning. The others 
became very ill, losing their appetite and the eyelids becoming much 
swollen and oedematous with profuse discharge which contained micro- 
cocci. The cornea became cloudy and was covered with a membrane. 
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Two of these animals were killed on the third day after inoculation, 
this being the period at which the micrococci developed; one was 
allowed to get well, but the eyes were completely destroyed. Micro- 
cocci were found in the aqueous humor of the dissected eyes as also 
in sections of the cornea of the eyes which had been placed in alcohol 
immediately after removal, and when hardened were cut with a 
microtome. 

These experiments are confirmatory of other observations which go 
to show that there is a microbe, or perhaps several, closely associated 
with diphtheria which can be cultivated, and which when inoculated 
in several animals produces more or less constitutional disturbance, 
sometimes with fatal results with certain local changes at the point of 
inoculation, resembling more or less closely the false membrane of 
diphtheria. The most important link in the chain of experience 
recorded by Dr. Nelson is the fact of his having contracted the disease 
in a severe form while making these researches and, as he declares, 
*' after no other exposure." 

Truly, we have, in his own language a remarkable sequence of 
events : 

" 1, A typical case of diphtheria. 

" 2. The presence of micrococci in the membrane. 

*' 3. The cultivation of the micrococci in pure culture to the tenth 
generation. 

"4. The inoculation of guinea-pigs with micrococci of the sixth 
cultivated generation and reproduction of the disease. 

" 5. The unwitting inoculation of the experimenter, thus bringing 
the disease back to its original form in the human being." 

Altogether, the most valuable contribution to this subject is that 
recently made by Dr. Prudden. We are inspired with confidence in 
his conclusions, from his well-known skill and painstaking care to 
avoid all imaginable sources of error in his pathological investiga- 
tions. Every one here present is doubtless acquainted with the 
details of his experimental researches, lately published in the Ameri- 
can Journal of the Medical Sciences, Yet I may be permitted to 
quote, and in his own words, the summary of his work. 

" We have found, by a critical examination of the studies which have here- 
tofore been made on diphtheria by the use of the modern methods of research, 
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that no definite species of bacteria has been discovered which could fairly 
be positively regarded as the cause of the disease. 

" We have studied in detail, both by morphological and biological methods, 
twenty-four cases of diphtheria in young children, most of them occurring in 
hospitals, in which the affection has assumed the character of an epidemic, 
the disease either occurring by itself or in connection with suppurative dis- 
eases, or scarlatina or measles. In all but two of these twenty- four cases we 
have demonstrated the presence of a streptococcus, usually in large numbers 
in the local lesions, and in small numbers, in a few of the cases, in the viscera. 

'* We have established by the biological methods the specific characters of 
this streptococcus, and by animal inoculations in rabbits and pigeons have 
found that it is markedly pathogenic, inducing erysipelatous or phlegmonous 
inflammation, abscess, and localized necrosis. We have not succeeded in 
inducing on the mucous membranes of animals any lesions which could be 
fairly regarded as similar to the local lesions of diphtheria, as these are ordi- 
narily developed in man. We have found, however, that diphtheria as we 
see it in man does not apparently occur spontaneously in animals, and has 
not been induced experimentally by any of the numerous and variously 
modified inoculations thus far practised. 

" We have in control examinations of mouth and tonsil scrapings from 
thirty-one healthy and sick children, not apparently exposed to diphtheria, 
never found the streptococcus, except in two cases of scarlatina in which 
diphtheria soon after developed. On the other hand, in examining throat 
and tonsil scrapings from forty children exposed to the disease in a hospital 
in which it was epidemic, we have found the streptococcus in twelve of them. 
In two of these fatal diphtheria soon followed ; once we have found it float- 
ing in the dust of the room in which the disease had originated. We have 
seen that all of these observations, taken together, seem to lead us to so 
strong a presumption that the streptococcus is the causative factor, in this 
group of cases at least, of diphtheria, that it practically amounts to a demon- 
stration. 

"We have found reason for believing, on biological and experimental 
grounds, that the streptococcus occurring so constantly in these cases of 
diphtheria is probably identical with the streptococcus pyogenes and strep- 
tococcus erysipelatosus. It has been shown that the apparent identity of the 
inciting species of bacteria in erysipelas, in some forms of phlegmonous 
inflammation and in at least certain groups of cases of diphtheria, is not only 
not inconsistent with our knowledge of the pathology and symptoms of these 
three forms of inflammation, but serves to account for various facts concern- 
ing the nature and spread of diphtheria which have hitherto seemed obscure. 

" We have found that the crypts of the tonsils form a favorite nesting-place 
for the streptococcus, and that it may lie harmlessly there, even in consider- 
able numbers, unless some lesion of the mucous membrane provides condi- 
tions suitable for its growth, when it may enter upon a career of active, and, 
as it would seem, fateful, proliferation. In the presence of the streptococcus 
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in large numbers in the local lesions of diphtheria, and in its absence in any 
considerable n ambers, as a rule, in the internal organs, we find ground for 
the belief that the symptoms of systemic infection are probably in large 
measure due to the absorption of a soluble poison produced by the bacteria 
at the seat of their most active proliferation. 

"We have demonstrated that the streptococcus of diphtheria is not readily 
destroyed by drying, but, both in the form of pure cultures on threads and 
f&brics, and in the pseudo-membranes itself, may retain its vitality for long 
periods when dried in the air. We have tested its yulnerability when 
brought in contact with some of the commonly used antiseptic agents, and 
found, first, that the vapor of burning sulphur is very inefficient s^nd unreli- 
able in destroying the germs. 

" We have found that carbolic acid and creolin in considerable strength 
destroy the streptococci, but in dilute solutions are inefficient ; while subli- 
mate, even in very dilute solutions, heads the list in its killing power. But 
we have also found, as was to be expected, that all of these germicides are 
much less efficient when applied to the bacteria which lie embedded in the 
pseudo-membrane and in the tissues, than when they are free in the pure 
cultures." 

The result of these many researches is to lead us to the conclusion 
that the contagium of diphtheria is a living germ or microscopic 
organism whose identity may yet be considered as unsettled ; whether 
a bacillus or micrococcus is so far uncertain. Perhaps it is, that 
either of these may be the active agent in the causation of the disease, 
since both have been found to be present by different observers in 
most cases examined; both have been cultivated, both have been 
inoculated upon the systems of lower animals, both have been shown 
to produce toxic effects, and, as claimed by some experimenters, to 
lead to the formation of false membranes, to the secondary constitu- 
tional disturbances characteristic of the disease, and, by two observers 
at least, to the subsequent paralytic phenomena which constitute the 
most remarkable sequel of diphtheria. 

Not only is it of scientific interest to establish the identity of this 
germ, but of the utmost importance in a practical point of view. 
Since, with the identity establislied, its habitat and life-history may 
be studied, those conditions determined which are favorable to its 
vitality and propagation, leading, finally, by experimentation, to a 
successful prophylaxis, either, on the one hand, by the establishment 
of such sanitary precautions as shall destroy the conditions necessary 
for the conservation and diffusion of the organism, or, on the other, 
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by the direct application to the vulnerable mucous membrane of those 
obnoxious, of such agents as may be found so to change the condition 
of these parts as to remove their vulnerability, or even to destroy 
directly the vitality of the bacteria which may have effected a lodge- 
ment. 

We may next inquire as to the manner in which the system becomes 
infected ? What is the avenue of invasion ? Whether the '* materies 
morbi " which induces the local manifestations of diphtheria reaches 
the part locally affected, through the blood current, or is it always 
brought directly into contact with the part affected? 

There is no question concerning diphtheria upon which there is less 
agreement than this, and of its great importance there can be but one 
opinion, since its decision must furnish a guide not only for the treat- 
ment but for the prophylaxis as well. Those who entertain the view 
that diphtheria is primarily a general or constitutional malady, and 
that the membranous formation is secondary and constitutes the 
characteristic anatomical lesion, base this opinion chiefly upon the 
apparent analogy between this and certain other acute infectious dis- 
eases in which this relation of the general and constitutional state to a 
constant anatomical lesion has been established. These assume that 
the morbific agent conveyed through the medium of the surrounding 
atmosphere reaches the delicate mucous membrane of the respiratory 
tract, or in food and drink the digestive organs, where, by the process 
of absorption at either point of contact, it is taken into the current of 
the blood, there to enter upon its dread career. 

Constant failure to arrest the progress of the disease, or to produce 
any impression whatever by a variety of topical applications, would 
seem to fevor this view. Such failures to us are satisfactorily explained 
by those recent researches which demonstrate the tenacity of life pos- 
sessed by the contagiura vivum and its resistance to the best of so- 
called antiseptics in daily use. The active and multiplying bacteria 
lie imbedded beneath the accompanying new formations, and to a great 
extent protected against the effective action of topical applications. 

I am myself confirmed in the belief that diphtheria is primarily a 
local disease, and that the general system becomes affected, in all cases 
where constitutional symptoms occur, by absorption of poisonous 
material, whatever may be its nature, generated at the seat of the local 
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lesion, the point of inoculation we may say properly, since inocalation 
it always is in truth. 

The most convincing evidence in favor of this view is to be found in 
those cases of accidental inoculation which occur from time to time to 
physicians^ or nurses, and to others who may be brought into proximity 
with those suffering from the disease, and who through inadvertency, 
or suffering from wounds, or having abraded surfaces either of the skin 
or mucous membrane, are so rendered especially liable to attack. In 
the absence, as yet, of animals satisfactorily shown to be liable either 
naturally or artificially to the disease as it occurs in man, these acci- 
dental cases furnish us the only proof available of the primarily local 
nature of diphtheria. Such cases as the following are conclusive to 
myself at least : 

A man of twenty-two or twenty-three, being in constant attendance upon 
a younger brother who had a very severe attack, while using the steam atom- 
izer to the patient's throat, upset the apparatus and scalded extensively the 
dorsum of his foot, so that in removing his stocking the epithelium came with 
it. While quietly resting in the next room, with the scalded member properly 
dressed, within twenty-four or thirty-six hours of the accident, a distinct 
membranous formation took place upon the wounded surface. Very little 
constitutional disturbance followed immediately, and in a week or ten days 
health seemed fully restored. A week or two after this accident this young 
man went to reside in the country at some distance from the city, and enjoyed 
apparently good health for about two months, at the end of which time he 
developed rapidly locomotor disturbances precisely like those which charac- 
terize ataxy ; he soon found his way to my office, very much alarmed at his 
staggering gait and loss of muscular strength. I soon quieted his fears 
through the positive assurance that his paresis was the result of his diph- 
theritic attack, and with the promise of comparatively speedy cure, which 
was soon realized. 

Now, if diphtheria is primarily a constitutional affection, and the 
membranous formations taking place in the throat and respiratory 
passages are to be regarded as secondary and as the characteristic 
lesion, then ought we to have this kind of manifestation, and always 
there located, whatever be the point of entrance of the germ into the 
system ? 

Experiments upon animals, so far as they go, most certainly appear 
to negative this view, since whatever toxic and constitutional effects 
are produced only appear after a certain length of time, greater or less 
according to the nature of the animal and other modifying circum- 
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stances, and such tissue-changes as are appreciable are only to be seen 
about the point of inoculation, and are here persistently localized. 
There is, likewise, general accord in the observation that only at the 
seat of the membranous formation in the natural disease and at the 
point of inoculation in that artificially induced, are there seen to be 
active growth and multiplication of the pathogenic microbes, while 
their absence from the blood and internal organs in any considerable 
number supports the opinion that whatever constitutional and toxic 
symptoms may occur are due to the absorption of a morbific agent 
produced, if not directly by the microbes, at least at the seat of their 
greatest activity. Not uncommonly cases occur in which the sole 
evidence of disease is to be found in the local manifestations ; the 
thermometer shows an insignificant rise of temperature, the appetite 
continues good, digestion unimpaired, and every function seems to be 
performed with regularity and precision ; yet the patient may have a 
more or less extensive membranous formation involving not only the 
tonsils but the greater portion of the faucial mucous surfaces as well. 
These walking cases excite no anxiety, unless in anticipation, since 
our worst fears are sometimes realized by sudden extension of the 
morbid process into the larynx and trachea, and the patient, who had 
never suffered from constitutional disturbance, dies from the mechanical 
obstruction to respiration, unless promptly relieved by surgical pro- 
cedure. 

The success or failure of tracheotomy or intubation will depend, in 
our opinion, upon this important fact, whether the subject has or has 
not been poisoned by absorption of the septic material generated, in 
all cases, at the seat of local infection, but happily not in all cases 
absorbed, from whatever undetermined causes. It is from the fact that 
no differentiation is made between these two classes of cases, which we 
may term benign and malignant, that there prevails so little agree- 
ment among practitioners as to the advisability of these surgical pro- 
cedures in laryngeal diphtheria, and a corresponding absence of 
harmony in the reported results of such operations performed. 

We may say, then, that diphtheria is both an infectious and an 
infective disease; that the morbific element may be transmitted 
through a variety of media, floating freely through the air and 
mingled with the many atmospheric impurities we breathe (Prudden 
has found the streptococcus floating in the dust of the room in which 
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the disease originated), polluting our food and drink, and so, in either 
case, finding a lodgement upon that mucous surface which is the most 
frequent seat of its first appreciable action. 

We may readily conceive how multitudinous may be the media of 
transmission when we reflect upon the carelessness of those who come 
in contact with the sick — ^badly instructed nurses, and other attend- 
ants, who are careless of their hands and of their clothing, and who 
allow towels and handkerchiefs upon which the secretions have been 
received to be thrown carelessly among the soiled linen of the house- 
hold; upon the culpable negligence of physicians occasionally, who, 
without exercising due precaution, carry the contagium from house to 
house upon their person and instruments : thus I have known of a 
physician, on removing the thermometer from the patient's mouth, to 
wipe it carelessly upon his pants and to replace it in that condition in 
its case ! 

By one of these many means of conveyance the germs gain admit- 
tance to the most accessible mucous membranes of the body and there 
find suitable accommodation and lodgement. Their subsequent activity, 
growth, and potency for evil will depend upon several circumstances; 
among others, most probably, the present state of the mucous sur- 
face upon which the lodgement is made, the age, existing health and 
predisposition of the individual, but of the precise nature of which we 
know confessedly little. 

So Prudden, in his examinations of the throat and tonsil scrapings 
of forty children who had been exposed to the disease, found the 
streptococcus present in twelve of them, and in only two of these fatal 
diphtheria soon followed. This great difference in susceptibility to 
the same morbific agent shown by those who have been equally 
exposed to its influence, is a matter of common observation which yet 
remains quite obscure, and apparently beyond the reach of satisfactory 
explanation. The local changes once established in those obnoxious 
to the contagium, become the focus for the generation of the septic 
material which, in a certain proportion of cases, is absorbed and dis- 
seminated throughout the system, and hence we may characterize the 
disease as infective in these. 

There is apparently a striking similarity between the behavior of 
the poison of syphilis and diphtheria. In either, after the develop- 
ment of the local manifestation, there may occur constitutional dis- 
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turbances directly following, which we characterize as primary; in 
either, too, at a more remote period, secondary symptoms which 
declare the persistent influence of the -subtle poison. Nor in either 
can we determine, with any degree of precision, at the inception of 
the disease and the beginning of the local lesion in any given case, 
what and how great will be the systemic infection, or, indeed, 
whether there will be any constitutional disturbance at all. 

Believing that diphtheria is a specific infectious disease, due to the 
morbid influence of a distinct microorganism upon the tissues of the 
body, we may justly suppose that certain conditions, climatic and 
telluric, are more or less favorable to its propagation and spread, and 
that there may exist important relations between certain localities and 
the corresponding prevalence of the disease. So &r as I am aware, 
no such relationship has been proven to exist, nor have there yet been 
observed sufiiciently frequent connections between special conditions 
of climate, soil, season, temperature, sewage, etc., and the prevalence 
of this disease as would seem to stand in a definite and certain relation 
of cause and efiect. 

In general terms, we may assume that diphtheria is subject to the 
same laws of hygiene which govern in the propagation or abatement* 
of other infectious or germ diseases ; but we know nothing for certain 
in this regard, nor have we collected such a number of reliable obser- 
vations as to enable us to formulate definite rules for our guidance in 
its arrest. 

Recognizing the liability to pollution of air, water, and soil through 
the lodgement of germs and the preservation of the vitality of these 
for varying periods, and, in certain species, their growth and multi- 
plication, our investigations must look to the discovery of whatever 
relations may exist between these several media and the prevalence of 
the disease; when, where, and how do these, as well as food and 
drink, become the harbingers as well as the vehicles for the trans- 
portation of this contagium. 

Uffelman has shown that the bacilli of typhoid fever may live for 
several months in a mixture of feces, urine, and earth, and even 
multiplication to a limited extent may occur. Cholera bacteria have 
been found alive at varying intervals of from two or three to fifteen 
days, when mixed with human excrement, soil, and water. Other 
germs, as the tubercle bacillus, the pyogenic cocci, the bacillus of 
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tetanus and malignant oedema, find suitable lodgement in the ground, 
and in certain kinds of soil those conditions suitable for their nour- 
ishment and multiplication. These facts, so well established in regard 
to the habitat of various germs, render plausible those observations 
which have been made to show an etiological connection between stated 
outbreaks of diphtheria and particular dairies. We may very readily 
conceive that the filthy accumulations from these may furnish fiivor- 
able conditions for the lodgement of microorganisms, for the preserva- 
tion of their vitality, and a veritable hot-bed for their culture. In 
polluted milk coming from this focus of disease we have ready at hand 
the most potent vehicle for dissemination of the contagium. 

Mr. Power's communication to the Pathological Society of London, 
in 1879, is full of interest and contained his researches regarding an 
outbreak of diphtheria, then recent in the north of London, which 
appeared to prove that the '^ distribution of the disease corresponded 
with the distribution of a particular milk, and that, in this instance, 
the wilk was the cause of the diphtheria. In like manner Mr. E. L. 
Jacob, Medical Officer for the Surrey United Sanitary District, in his 
annual report, claimed that a severe epidemic occurring at Leather- 
head in January, 1878, was caused by milk. The details in these 
cases are so fully and accurately stated as to leave little doubt in the 
mind as to the etiological relation between these particular outbreaks 
of diphtheria and some peculiar condition of the milk. 

The most important question is left unsolved — viz., how had the 
milk become contaminated, whether from a diseased state of the cows 
from which it was taken, or from some source of infection not imme- 
diately connected with the animal, but furnished by those filthy sur- 
roundings of dairies which so commonly prevail. 

Statistics of the disease in St. Louis for the last three years are at 
least suggestive of the truth of such observations, as they show that a 
far greater prevalence of the disease — three to one — obtained in those 
districts of the city which contained numerous dairies and cow-sheds 
than in those containing few or none. The accompanying table, 
kindly furnished me by Mr. Charles W. Francis of the Health Depart- 
ment of St. Louis, may be of interest as showing this connection, as 
well as another feet worthy of note in the study of the etiology of 
diphtheria, and that is, its far greater prevalence during the fall and 
winter months than in those of spring and summer. 
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The remarks of Mr. Francis are pertinent — he says : 

'' My theory is this : that diphtheria is a contagious disease, that it becomes 
epidemic at certain times, and that there are certain conditions that very much 
increase and exert a very marked influence upon it ; and I believe that while 
the sewers have ordinarily very little to do with the disease, still, when these 
sewers are connected with certain establishments where diphtheria is preva- 
lent or epidemic, they then become a very important factor in its propagation 
and spread. These establishments that I refer to are cow stables and dairies. 

" The sewers which start in the Twenty-first Ward pass through the Seventh 
and Eleventh Wards. The neighborhood at the head of these sewers is 
sparsely built-up and the streets not having been graded many of the man- 
holes and sewer-inlets stand far above the present grade, and, therefore, the 
sewers receive but little water to flush them out. Bight here, at the head of 
these sewers, there are thirty-three dairies with nearly 1000 cows, and all of 
these dairies discharge their flith and manure through these sewers. Passing 
down through the Ninth Ward, we find on the line of these same sewers 
nearly twenty dairies that are connected with them, and here we have had 
the greatest number of cases of diphtheria. Following down into the Seventh 
Ward, we have twenty-five dairies, nearly all of which are connected with the 
sewers, and in this locality also diphtheria has raged very badly. Go down 
into the Twenty- fourth Ward, where they have only one main sewer, and, 
while the disease has extended all over the ward, the worst portion and 
greatest number of cases have been on the line of this sewer and its branches ,* 
and there, too, you will find several dairies connected with it. 

^^ In the commencement of the winter the Department had the sewers in 
the Ninth and Twenty-first Wards examined and flushed out. Some of them 
were found almost clogged with manure from the cow stables. The flushing 
out of these sewers itself was found to have a marked influence on the preva- 
lence of the disease." 

Whatever influence may be exerted by such conditions as these, it 
cannot as yet be considered as proven that diphtheria is, in the 
strictest sense, a filth disease, for this view is controverted by the fact 
that the prevalence of the disease does not always correspond with the 
sanitary condition of the surroundings. Instance New Orleans, in 
which the death-rate is not one-half that of New York, Philadelphia, 
or St. Louis, of whose sanitary state Dr. Joseph Holt, President of 
the State Board of Health of Louisiana, says : 

"As to the present condition of the city in respect of its streets, gutters, 
and drainage, it is possible the condition of these might be worse, but I am 
unable to imagine a condition more deplorable." 

By reference to the vital statistics of other cities, we find confirma- 
tion of the observation regarding the relative prevalence of diphtheria 
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in summer and winter. In Baltimore,* in 1888, there occurred during 
the months of September, October, November, December, January, 
and February, 122 deaths from this disease, while during March, 
April, May June, July, and August, there were only 60. In Phila- 
delphia,^ during the year 1887 (the latest report obtainable), the deaths 
for corresponding periods numbered 269 and 157 respectively. In 
Charleston, S. C.,* for the year 1888, there were 18 and 3. In New 
Orleans, for the year 1887,* last report, the numbers are 126 and 60 ; 
for 1886, 66 and 30. In Cook County, Illinois, for the year 1886,* 
there were reported for the corresponding periods 677 and 526. 

If we study these tables, we observe that the disease has exhausted 
itself about the middle of the summer, starts out afresh and with 
apparently renewed vigor about September, or the early fall, reaches 
gradually its acme toward midwinter, from which season it gradually 
declines again until the lowest point in its annual circuit is attained 
in the hot season. It shows a marked tendency to rise and fall at 
certain periods of the year. This peculiarity of diphtheria has been 
noted by several observers, and among others Drs. Ernest W. Bow- 
ditch and Henry B. Baker, whp remark the coincidence of increase 
and abatement of the disease with the opening and closing of the 
schools. 

The explanation suggests itself that in this congregation of chil- 
dren we find the conditions most favorable for the propagation and 
spread of the disease. Another possibility, however, presents itself 
to account for the greater prevalence of the disease during the winter 
than in the warmer months of spring and summer — to be found in the 
thorough ventilation which pertains during the dog days when all 
windows and doors are open, allowing a free passage of air and 
currents through all parts of the house, while during the winter, espe- 
cially in colder climates, the houses are practically hermetically sealed, 
and we have thereby a concentration of the contagium and a far 
greater aptitude for the transmission of the disease from person to 
person. 

* Annual Report Health Department, City of Baltimore, 1888, Table X., page 222. 
' Annual Report Board of Health, Philadelphia, for 1888. 

* Annual Report Department of Health, City of Charleston, 1888. 

* Biennial Report Board of Health, General Assembly State of Louisiana, 1886-87. 
5 Ninth Annual Report State Board of Health, State of Illinois. Table III. 
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This view is in correspondence with the different degrees of preva- 
lence of diphtheria in Northern and Soathern latitudes. In Phila- 
delphia and St. Louis, for example, where the winters are severe and 
the thermometer stands often for days and weeks about the zero 
point, we find the death-rate to be 1.11 per thousand of the popula- 
tion, while in Charleston and New Orleans, where the thermometer 
very rarely falls to the freezing-point, it is only 0.38 per thousand. 

I have already passed the limit of allotted time, and am conscious 
of having sufficiently taxed your time and patience. I cannot claim 
to have done more than to give an outline of the wide, and as yet 
hardly explored field of inquiry, and to have offered a few principles 
upon which those inquiries are to be based. We are satisfied that 
diphtheria is a preventable disease, and yet, alas, we can formulate no 
definite plan for its prevention, since we are still in ignorance of the 
laws which govern its origin and propagation. In the absence of such 
knowledge we have but one course to pursue — to be biassed by no ex- 
clusive theory however plausible, but to advocate and put into practice 
those broad principles which apply both to public and individual 
hygiene. 



DISCUSSION. 

Db. I. E. Atkii^son : I think that there is one point beyond which at the 
present time we cannot go, that is, that we have such a disease as diphtheria. 
That is to say, a specific disease followiDg certain specific influences; at the 
same time, I think that there is no doubt that diphtheritic processes are pro- 
duced by a number of different causes. I think that there is little doubt that 
the diphtheritic process which we have in ordinary diphtheria, and the mem- 
branous formations found in such conditions as scarlet fever, while quite alike 
in their objective features, are not due to the same etiological influence. I think 
that investigations have shown that the process seen in scarlet fever is etio- 
logically different from that seen in ordinary diphtheria. I recall the records 
of some three hundred cases of diphtheritis faucium in scarlet fever by 
Heubner and Iloven, and in none of these cases was there a single one of the 
paralytic sequelse so commonly observed after diphtheria. I do not believe 
that we can find such a number of cases of diphtheria without these secondary 
results. 

I think that we must recognize that there are a number of etiological con- 
ditions capable of bringing about this inflammation and these processes. 
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Given an organism that is capable of multiplying in the mucous membrane, 
causing in it necrotic inflammation, and of generating substances which upon 
absorption infect the body, there is no reason why we might not, under the 
influence of a number of organisms, have processes that result in identically 
the same way. This is perfectly familiar to every one in the study of the 
various organisms that are capable of producing pus. We probably also 
have a number of minute organisms that are capable of causing the pneumonic 
process. Under the influence of the tubercular organisms, pneumonic pro- 
cesses are produced which are like other pneumonic processes. 

It seems to me that the study of the diphtheritic process as we have it from 
the investigations of Dr. Prudden, promises that the disease we call diphtheria 
may be found to be due to minute organisms with which we are quite familiar 
as producing other forms of morbific action. I think that we shall find that 
there are a number of diphtheritic processes quite unmistakable in their 
clinical history, which may be due to more than one organism. 

Db. Henry F. Fobmad : I wish to call the attention of Dr. Robinson to a 
paper by Dr. H. C. Wood and myself, published about 1881, containing 
observations on diphtheria made for the National Board of Health. I was 
myself in Michigan, in the very hot-beds of diphtheria, among the wood 
camps. I may state that in places where there is a great deal of sawdust, 
diphtheria prevails more than anywhere else. 

In 1880, we discovered a micrococcus in the blood and tissues of diphthe- 
ritic patients, probably similar to the one described by Dr. Prudden. It ia 
described and pictured in the paper referred to. We succeeded in growing 
this micrococcus in cultures, and found that it had pathogenic properties. 
Subsequently, Loeffler discovered a bacillus of diphtheria, and our micro- 
coccus was lost sight of Now, if I understand Dr. Robinson correctly, it 
seems that Dr. Prudden also fixes on a micrococcus, even if it be in the form 
of streptococcus. 
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A SUPPLEMENTAL INQUIRY INTO THE FREQUENCY 
WITH WHICH LEAD IS FOUND IN THE URINE. 

By JAMES J. PUTNAM, M.D., 

IKSTBUCTOB IN DISEA8E3 OF THE NERVOUS 8T8TSM, HARVARD UNIVERSITY. 



At a meeting of this Association in June, 1887, I reported an 
analysis of eighty-six eases, not presenting unequivocal symptoms of 
lead-poisoning, where the urine had been examined for lead. In forty- 
eight of these cases lead was found ; in thirty-eight it was absent. 

The question which I had in mind in making the investigation was 
whether long-continued exposure to very small quantities of lead 
gives rise to other symptoms than those commonly reported ; and if 
so, whether such symptoms are sufficiently characteristic to lead to at 
least a presumptive diagnosis. 

The conclusions which this investigation seemed provisionally to 
justify were the following : 

1. It is not probable that lead is to be detected in the urine of 
more than fifty per cent, at most, of persons not presenting symptoms 
of disease, and the finding of lead in a larger percentage, for any 
special group of cases, would be presumptive evidence that lead was 
connected, directly or indirectly, with the production of the symptoms. 

2. That lead is an occasional cause of chronic sensory neuritis, and 
chronic or subacute myelitis, and sometimes gives rise to the symptoms 
of spastic paraplegia. 

3. That lead is an occasional cause of pure neurasthenic symptoms, 
and the presence of a fine muscular tremor strengthens the probability 
of this diagnosis. 

4. That workers in rubber are liable to suffer from lead-poisoning. 
The investigation which is the subject of the present paper was 

undertaken, primarily, to control the first of these conclusions, as to 
the frequency with which lead is to be found in the urine of healthy 
persons. 
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For this purpose I first obtained thirty specimens of urine from 
medical students, and had them analyzed by Dr. A. M. Comey, who 
had so carefully performed the earlier analyses. These gentlemen 
were living, as a rule, in boarding-houses in the city, and came origin- 
ally from various parts of the country. Potassium iodide was taken in 
each case for four days before the urine was collected. Slight traces 
of lead were found in three cases, or 10 per cent. In one of the three 
eases a second analysis failed to detect lead ; in the other cases no 
second analysis was made. The students in whose urine the lead was 
found appeared to be in perfect health. 

In order to make the same inquiry with regard to a class in the 
community living under poorer circumstances, I obtained, through the 
kindness of Prof. E. G. Shattuck, specimens of urine from a number 
of patients at the Good Samaritan Hospital. Thirteen of these pa- 
tients were suffering from phthisis or pleurisy ; in three cases lead was 
found in the urine. In four cases, presenting simple anaemia and de- 
bility, lead was absent; but as lead might have been the cause of these 
symptoms the cases are excluded. In a case of acute Basedow's dis- 
ease, brought on by severe fright, lead was also absent. The same 
was true in two cases of paralysis agitans, and one of acute chorea. 

Besides these cases, I have had analyses made of the urine from a 
number of patients presenting themselves at the out-patient depart- 
ment of the Massachusetts General Hospital, suffering from some dis- 
ease, either strictly local or, so far as we know, not attributable to 
lead, and from a few suitable private patients. 

In all, we have fifty-seven new analyses from persons who might be 
said to be from our point of view without symptoms. In ten of these, 
or 17.5 per cent., lead was found, usually in slight traces. 

It is doubtless true that if more refined methods of chemical analysis 
could have been employed, and larger quantities of urine, besides other 
secretions and excretions, have been subjected to analysis, the num- 
ber of cases belonging to this group in which lead was present 
would have been greater. If to these we add the eleven cases reported 
upon two years ago, we have a final total of sixty-eight cases, in 17.6 
per cent, of which lead was found to be present, and so far as we now 
know, therefore, this proportion may be taken as about representing, or 
probably rather under-representing, the frequency with which minute 
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quantities of lead are present in the tissues of practically healthy 
persons. 

If, to compare with this group, we add together all the cases from 
the two investigations of which it cannot be said positively that they 
presented no symptoms which would commonly be said to be attributed 
to lead, we have a total of 117, in 62, or 53 per cent., of which lead 
was found. Even if we add in the cases presenting no characteristic 
symptoms, raising the total to 186 cases, we still find that lead was 
present in 40 per cent., or more than twice the proportion found in 
the first group. 

This comparison makes it probable that lead is at least a partial 
cause of a variety of symptoms not usually attributed to that cause. 
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No Bjmptoms not attributable toother causes 
Fine muscular tremor ; nervous debility 
Chronic multiple neuritis ; neuritis with ^ 
chronic and subacute myelitis ; spastic 
paraplegia ; multiple sclerosis . 
Progressive muscular atrophy 
Cerebral and cerebro-spinal cases . 

Epilepsy 

Sciatica 

Acute polio-neuritis . . , 
Digestive disorders 
Simple anfemia and debility 
Remaining cases from former series 
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No statistical importance is to be attached to these ratios except as 
stated in the text. 

No doubt the composition of this table is open to a variety of criti- 
cisms ; one of which might be that quite a large proportion of the 
patients presenting symptoms of organic disease were laboring men, 
whose lives would expose them to a relatively large number of the 
many sources of lead-contamination, and, at the same time, to other, 
and perhaps the real causes of their disease. Nevertheless the num- 
bers are sufficiently striking to make it worth while to examine the 
groups of cases in which lead was found for indications of its influence. 

I recognize that this attempt should be made in a conservative spirit. 
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for it is evident that the presence of small quantities of lead is not only 
compatible with health, but does not necessarily complicate other exist- 
ing diseases. Thus, one of the cases noted in the earlier paper was that 
of a gentleman suffering from sarcomatous disease within the pelvis. 
Lead was twice found in the urine in the course of his illness, yet, in 
spite of the presence of this poison in his tissues, and the depressing 
influence of the organic disease, which eventually proved fatal, he 
exhibited no marked signs of ansemia or impaired nutrition until a 
comparatively short time before his death. 

One group of cases, the patients being a father, mother, and three 
children, is especially important in this connection. The water used 
by this family at their country house, where they spent a considerable 
part of the year, ran for quite a distance through lead pipes, and was 
found to contain a large quantity of lead. Repeated analyses showed 
that lead was present in considerable quantities, in the urine of two of 
the children, the father, and the mother, though for some reason, not 
easily to be explained, not in that of the third child. All these 
children were in fair health. One of them, however, has been very 
subject to sharp attacks of gastric indigestion, pain in the left side, 
and vomiting preceded by sore throat; and also to constipation, 
which was worse during the attacks of indigestion. When the lead 
was found, small doses of iodide of potash were given, but seemed to 
precipitate the attacks above mentioned, and was, after a number of 
trials, abandoned by advice of her physician, who believed her attacks 
to be due to imperfect power of digestion. A possible cause for this 
imperfect digestion is, obviously, the lead. She became, finally, per- 
fectly well, but still has to be careful with her food. 

Another child, a sister, in whose urine, also, lead was found, is said 
to have had a few attacks of indigestion and occasional clay-colored 
stools. 

A third child, a boy, who was thought to have drank even more of 
the water than his sisters, had no lead in his urine, according to two 
analyses, and no symptoms. The father and mother were perfectly 
well, though their urine contained a considerable amount of lead. It 
is a remarkable fact that in the extensive outbreaks of lead-poisoning 
from drinking water, occurring in certain English towns, children 
have seemed to suffer much less than adults, but the lighter grades of 
symptoms were probably not taken into account. 
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There is obviously a danger that in seeking to account for patho- 
logical conditions of obscure origin that arise in the presence of an 
agent like lead, we may, by including symptoms that are due to some 
other cause, obscure instead of illuminate the true clinical picture. 

For this reason, I prefer to suspend judgment altogether as to the 
etiological diagnosis of the cases to which I shall next refer, and 
shall only point out their likeness and unlikeness to typical instances 
of lead poisoning, and let the decision wait for the further accumula- 
tion of evidence. 

The largest group of cases analyzed in the earlier paper was that 
comprising nineteen cases of chronic generalized neuritis, neuritis 
with chronic myelitis, myelitis with symptoms of spastic paraplegia, 
and multiple sclerosis. In 15 of these cases lead was found to be 
present, and in 4 it was absent. I can now add to this group 24 
similar cases, equally divided between those in which lead was present 
and those in which it was absent. To these ratios we cannot attach 
much importance, because the cases do not form a strictly homoge- 
neous group, and those which are essentially alike, are not in suffi- 
cient number to warrant statistical conclusions of real value. The 
greater part of the uases of this group may be subdivided as follows, 
into: 

1. Those in which subacute myelitis was present, usually associated 
with profound disturbance of the general nutrition, and generalized 
neuritis. 

2. Those characterized by the symptoms of spastic paraplegia, 
without signs of any marked impairment of general nutrition. 

3. Cases apparently of chronic neuritis. 

4. A case of subacute neuritis, with neuralgic symptoms. 

Before taking up the first sub-group, that characterized by sub- 
acute myelitis, I will state briefly what, in my opinion, we may define 
as our present state of knowledge with regard to the effect of lead 
upon the nutrition of the spinal cord, as a point of departure for our 
inquiry. 

I do not propose to reopen the whole discussion of this subject, but 
will ask you to admit as representing, at the least, a sufficiently 
cautious and conservative position the views expressed by Prof. 
Schultze in a critical paper accompanying the report of an anatomi- 
cal examination, published in the Arch, fur Piychiatrie^ for 1885. 
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This writer points out, after carefully reviewing the evidence, that 
there is as yet no suflScient ground for the theory that the well-known 
and constant changes in the nerves and muscles seen in the typical 
paralysis of the forearm extensors, are secondary to spinal disease 
which some observers have believed to be always present even though 
latent ; and that, in the cases where myelitis is found, of which there 
are but very few on record that are above criticism,* the spinal changes 
do not stand in any coordinate relation to the peripheral changes, and 
are not coextensive with them, but form an independent lesion, and 
are, as he thinks, indicative of a la€er stage and a more generalized 
form of poisoning than that implied by the neuritis alone. 

A similar v^ew has been upheld by Zenker, and other writers. It 
is only open to one criticism, as it seems to me, and that is, I think, 
an important one ; namely, that the evidence before us is as yet too 
meagre to admit of our asserting, with any degree of confidence, that 
myelitis occurs only in cases of *' severe and generalized poisoning.'' If 
we admit that it is not the cause of the typical paralysis, and that when 
it occurs, it is as an independent lesion, we might fairly expect that, 
like the other independent lesions of the same origin, it should come 
to the front in some cases and remain in the background in others, in 
the most unexpected manner, until the contrary has been proved. 

This probability gains in weight through the interesting clinical 
distinction made by Gowers, between the muscular atrophy due to 
degeneration of the peripheral nerve (the usual type), and that analo- 
gous to progressive muscular atrophy, which aifects by preference a 
somewhat different set of muscles from the usual form and runs a dif- 
ferent course. 

As to the form which the spinal affection probably takes when it 
does occur, so far as we may judge from the very few cases on record, 
it is of the polio-myelitic form, except that v. Monakow found patches 
of sclerosis, and Vulpian, in a dog, granular cells and other signs of 
subacute diffused myelitis. Monakow's case is considered by Schultze 
as not a clear one, since somc'of the symptoms and some of the lesions, 
including the spinal sclerosis, suggested the presence of paralytic 
dementia. 

1 Neither Schultze nor Oppenheim refers to Dr. Birdsall's case, published in 1881 
(Journal of Neurology and Psychology, N. Y.), nor to those of Moritz (Dreschfeld and 
Young), Journal of Anatomy and Physiology, October, 1880; and of Seguin (unpub- 
lished) which are cited by Birdsall. 
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It has, further, been asserted by Monakow and by Oppenheim, that 
the cells groups of the anterior horns which appeared to have suffered 
the most were those of the anterior and median portions of the horn, 
and I was especially interested in this statement because the same 
condition appears to be present in some specimens of my own, which 
are about to be described. Schultze, however, thinks that this rela- 
tive scarcity of nerve cells in these parts of the anterior horns is suf- 
ficiently common in healthy cords, and, although he found it in his 
own case of lead paralysis, he does not attach much importance to the 
appearance, unless associated with other signs of destruction of tissue. 

Finally, another important change quite generally noted in the 
reports of the examinations of the cord, is thickening of the smaller 
arteries. 

As a rule, this was associated with nephritis, and it is a condition 
often seen, apparently as a secondary feature, in chronic spinal cases. 
Still, it is pretty certain that the thickening of the vascular walls may 
occur in various organs as a direct result of lead poisoning, and it may 
have an etiological significance apart from the nephritis, as will be 
pointed out later. 

The only case of which I shall speak at length was briefly reported 
in the paper of two years ago. The patient has died since then, and 
I have had an opportunity to examine the spinal cord, sections from 
which are now under the microscope. 

The patient was a man, married, fifty-two years old, and a carraige-painter 
for thirteen years, who consulted me on January 20, 1887. His personal 
antecedents had been good in all respects, except that he had always been of 
somewhat delicate constitution and rather more than usually slow and quiet 
in disposition. His mother had, however, presented symptoms somewhat 
resembling his own, as will be shown further on. He had been practically 
well up to the autumn of 1885, although his wife said that, on looking back, 
she could recall that the pallor of the skin, with yellowish cast, of which 
more will be said presently, had begun to show itself even two or three years 
before that date. His first special symptoms consisted in a sense of numb- 
ness of the thumb and finger-tips of both hands. This remained through 
the winter, then grew less, but afterward returned. In the spring of 1886, 
the paleness of his skin first began to attract the attention of his friends, and 
he was thought to look poorly through the following summer. In the 
autumn, his feet began to trouble him as his hands had done, and, soon alter, 
the same feeling spread to the knees, hips, and back, and was accompanied 
with a general weakness, so great that in September, 1886, he gave up work. 
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At the time of consulting me, in January, 1887, the numbneBS had returned 
in the hands and arms, and was associated with considerable generalized 
weakness, though without signs of local paralysis. He complained of great 
constipation, but gave no history of lead colic ; also, of marked sensitiveness 
to coldj and a moderate weakness of the eyesight, perhaps due to his 
age, but which had increased rather more rapidly than would have been 
expected. The numbness and prickling were not of the recurrent type, 
but were constant, and these, with the general weakness, constituted the main 
features of the case. His appetite was good, his sleep regular, and there was 
no weakness of the sphincters at that time. 

The physical examination showed marked pallor of the skin of all parts 
of the body, with a distinctly yellowish or dirty yellow cast. His gait was slow 
and feeble, and with a certain exaggeration of movement, due apparently to 
paresis rather than to incoordination, and there was at first no marked loss 
of balance on closure of eyes. There appeared to be no localized paralysis. 
Every movement was possible. There was no incodrdination of the arms. 
It is especially noted that extension of the fingers did not seem deficient. He 
could raise himself on the toes of both feet together, but not on one alone. 
There was general emaciation, but no marked localized wasting. There was 
no severe spontaneous pain in the head or elsewhere, although at a later 
period he suffered much from pain in the knees and ankles on walking, and 
from pain between the elbow and shoulder of the right arm, and especially 
on motion of the arm. 

The knee-jerk was exaggerated on both sides, and ankle-clonus was present. 
A carefiil examination of the forearm muscles of one side, with the faradic 
current, gave the following figures, corresponding to moderate diminution of 
irritability, generally, and especially of the extensor muscles as compared 
with the flexors : 

Ext. long, dig., 88 mm. 

Flex. com. dig., 98 mm.^ 

Sup. long., 90 mm. 

The galvanic resistance was found to be the same for the two surfaces of 
the arm. 

No indications of cardiac or renal disease were found, either by the 
patient's family physician. Dr. C. C. Tower, of South Weymouth, or by 
myself. 

There was no blue-line on the gums, but lead was found in his urine, once, 
at this period, and, again, about six months before his death. 

The further history of the case — which I learned partly through personal 
examination from time to time, and, later, through letter from the patient's 
physician and wife — is one of gradual increase of all symptoms. The general 
wasting and loss of strength steadily progressed, with the notable exception 
that, at first, under a vigorous tonic treatment, with a large amount of nour- 

1 The figures for a healthy person with the same apparatus would have been about 
110 mm. to 120 mm., with some difference between the flexors and extensors, but hardly 
so great a difference as is shown here. 
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ishmeat, there was a marked temporary improvement. The nails showed 
longitudinal ridges. On June 1, 1887, it was noted that complete extension 
of the carpus and fingers — i,e., extension above the line of the forearm — was 
very imperfect, and, at the same date, the faradic reactions of the arm mus- 
cles were found everywhere preserved, but markedly diminished for the ex- 
tensors of the fingers as compared with the flexors. It was, however, found 
that under a sufficiently strong current there was no sluggishness of the con- 
traction, and that there was no qualitative change to the galvanic current. 
The faradic reaction of the ext. quad, cruris was diminished, but there was 
no qualitative change. 

Some of his symptoms at this period, and earlier, were of cerebral char- 
acter, probably circulatory or ansemic. Thus, on April 26th he fell, without 
distinctly losing consciousness, and from this time on his downward progress 
was more rapid. A little later, he had attacks in which he would feel very 
cold, and would sometimes shake; and if in bed would have extensor-cramp 
of the legs. After a time, his legs began to swell slightly ; and he had diffi- 
culty in retaining his urine. He was, also, dizzy at times, and once or twice 
was slightly out of his head for a few hours. His weakness increasing, he 
went from canes to crutches, and was, finally, unable to support himself with 
these. He suffered much from the joint pains above mentioned. 

On November 22d, his physician. Dr. Tower, writes : '* His decline for the 
past month has been very gradual, but steady. Yesterday, he manifested 
some difficulty in raising the mucus from his bronchial tubes, and, last even- 
ing, he was suffering from dyspnoea, apparently due to want of innervation. 
The pulse was quite distinct but weak, about 84 to the minute. The respira- 
tion was 24. This morning the pulse was 96 ; the respiration 28. At my 
visit, this morning, he was lying in an apparently unconscious state, but, 
later, manifested signs of consciousness.'' 

He died later in the day, and, through the kindness of Dr. Tower, I was 
able to be present at the autopsy, and to obtain the cord and a few nerves for 
microscopic examination. Of the rest of the organs there is nothing to be 
said, except that the emaciation was extreme, and the muscles, as well as the 
other organs, excessively ansemic. The kidneys appeared normal, but were, 
unfortunately, not examined microscopically. To my great regret I cannot 
report upon the histological condition of the gastro-intestinal tract and of 
the blood. In view, however, of the important part played, as I believe, by 
the general anaemia in the production of the symptoms and the spinal- lesions, 
I cannot forbear to call attention to the probable presence of atrophy with its 
associated changes in the stomach and bowels, and to the well-known obser- 
vations of Maier as to the powerful effect of lead in exciting such changes. 
At the time I first saw this patient his appetitite was poor and the quantity of 
food taken was small. Under forced feeding, iron, arsenic, and cod-liver oil 
a marked improvement in color and strength took place, which, however, 
failed to maintain itself in spite of careful treatment — indicating failure on 
the part either of digestion, or of the blood-making power. A piece of the 
anterior tibial nerve, and a number of small cutaneous nerves from the skin 
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over the anterior part of the thigh, were removed, and stained in osmic acid. 
The cord w^ placed in Miiller's fluid, and was examined, first, after about 
two weeks, for granule-cells. These were found in great abundance, espe- 
cially in the posterior median columns, and extending beyond the strict limits 
of these tracts ; also, in and around the lateral pyramidal tracts and in the 
neighborhood of the anterior root zones. After hardening, the cord was cut 
and the sections mounted in the usual manner. 

The staining fluids used were carmine and Weigert's hsematoxylon. 

The most striking lesions found were, first, a dense sclerosis, limited mainly, 
though not accurately, to the antero-lateral pyramidal tract, the circumfer- 
ence of the section, and the postero-median columns, except for the lenticular- 
shaped area, close to the median line, where there are healthy fibres, com- 
pactly placed in the lumbar region, and scattering at higher levels, and the 
anterior part nearest the posterior commissure ; second, a more acute process, 
indicated by a general disintegration of the tissue of the white mantel of 
the cord, especially in and around the sclerosed parts and, especially, by the 
presence of round or oval spaces of the size of two or three to ten or a 
dozen nerve tubes, and, evidently, due to the breaking down of the latter. 
These spaces were usually empty, but often contained a substance of finely 
granular appearance, probably the remains of granule cells and myeline ; 
and, here and there, homogeneous bodies staining a pale red with carmine, 
and, evidently, representing fragments of swelled axis-cylinders ; finally, the 
gray matter of the dorsal and lumbar portions, to a less extent the cervidd, 
was profoundly aflected. 

In the Weigert-hsematoxylon stained sections, the area occupied by this 
process of subacute leuco-myelitis is of a diffuse light blue color, due, no 
doubt, to finely divided myeline, and the contents of the perforating spaces 
sometimes show a similar tint. 

These changes run through the entire length of the cord. The sections of 
the nerve-roots show marked signs of disease, and this has aflected the poste- 
rior much more than the anterior roots. In the sections from the dorsal, 
lumbar, and sacral region, there are large areas especially of the posterior roots, 
which contain no fibres, only connective tissue ; and the fibres which remain 
in other parts of the section are altered in appearance, the myeline oflen 
swelled in a varicose manner and not staining well with hsematoxylon, and 
the usual markings and outlines of the fibres obscured. 

In the sections from the anterior roots there are similar signs of destruction 
of fibres here and there, but, on the whole, the morbid appearances indicate the 
lesser degrees of change, consisting of alteration of the myeline so that it stains 
reddish with carmine, and very little with Weigert's hsematoxylon ; perhaps 
atrophy of axis-cylinders, though this cannot be confidently asserted, and 
thickening of the walls of the smaller arteries. In the dorsal region the 
destruction has gone on further than elsewhere. 

The medullated nerve-fibres which traverse the cord in the plane of the 
sections, were often highly varicose, especially those in the neighborhood of 
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the posterior roots in the lumbar and dorsal regions, and the same is true of 
the fibres of the gray matter in many places, and of the posterior oommissare. 

In describing the changes of the gray matter in the cord, I shall 
try to keep within safe bounds^ since it has been shown that the leaser 
degrees of pigmentation of the ganglion cells, the absence of processes, 
the paleness of color, the distortion of the nucleus, an apparent reduc- 
tion in number of cells, and other appearances formerly considered of 
much importance, may be either compatible with a normal state, or 
due to imperfect hardening, the action of staining fluids, and the like. 

The gray matter in this case presents, so far as I have found, no gross 
lesions, such as hemorrhage, sclerosis, or softening, and is not altered in shape. 
The sections, however, indicate that the nutrition of the cell-groups of the 
middle and lower dorsal region was profoundly altered, that of the liimbar 
region to a less degree, and of the cervical region still less. 

In many of the dorsal sections not a healthy looking ganglion cell is to be 
seen, and the number of recognizable cells is much reduced. Those which 
remain consist, often, of only a small mass of granules of vague outline, in the 
midst of which, however, the nucleus is often to be clearly made out. 

The appearances indicate every grade of change between that of terminal 
destruction and moderate degree of coarse granulation, distinct from the 
pigmentation. 

In the cervical region the cell groups of the lateral process are apparently 
nearly intact, and as often take the carmine stain better than the rest. The 
rest of the horn looks deficient in cells, but, on close inspection, a good many 
relatively pale ones are found, and I cannot positively say that the sections 
are abnormal in this respect. On the whole, I should not say, from the ex- 
amination of the cervical gray matter alone, that it was certainly diseased, 
but the unmistakable changes in the dorsal and lumbar regions make it 
pxpbable that the appearances seen in the cervical enlargement are also 
pathological. 

In the lumbar region a moderate number of cells is to be found, but a 
careful examination shows them to be, as a rule, very granular, and to occupy 
almost exclusively the median and lateral parts of the horn alone. The cells 
of the posterior horn appear to have been affected like those of the anterior, 
and most severely at the same levels with the latter. 

The column of Clarke was found seriously involved, and at the level of the 
most intense change the small vessels of this column, as well as those of other 
parts of cord at the same level, are often packed with blood. 

The central canal was everywhere filled with small cells and its outlines 
wholly lost. 

As regards other signs of tissue-change, enlarged Deiter's cells were not 
found; amyloid bodies were present here and there, but not prominently; 
there was only a slight accumulation of round cells along the vessels ; the 
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smaller arteries were often a good deal thickened, and showed hyaline de- 
generation to a moderate degree, but this is not invariably the case, and never 
so great as I have seen in other cases. Between the nerve-fibres, in many 
places, a plastic material had collected, which looks homogeneous, and stains 
with carmine. 

The sclerotic process in the posterior white columns was more marked in the 
lumbar and dorsal region than in the cervical. It reached in a few sections 
through the lumbar region as far as the commissure, but, as a rule, it leaves 
the extreme anterior portion unaffected, and, as is so often the case, this rela- 
tively healthy area enters like a wedge between the sclerotic areas of the two 
sides, which, at this portion, diverge slightly. The familiar appearance is 
also seen of a tongue-shaped area of sclerosis starting from near the posterior 
circumference midway between the median line and the apex of the posterior 
horn, and stretching forward and outward in the direction of the base of the 
horn. The limits of the older sclerosis, in the antero-lateral column were 
obscured by the more recent changes, but apparently the direct cerebellar 
tract was not seriously involved. 

The open spaces which indicated the later, more acute process, were present 
in the sclerosed areas to some extent, but were less numerous there, and also 
much smaller, than on the borders of these areas and beyond. The longi- 
tudinal commissural tracts — the column of Burdach and the lateral limiting 
layer— were relatively unaffected except in the dorsal region, where they 
were a good deal damaged. Even at other levels, an occasional enlarged axis- 
cylinder, or one of the other changes, was to be seen in these tracts. 

With regard to the peripheral nerves, it is to be regretted that they were 
represented in the examination only by a small piece of the anterior tibial 
and cutaneous filaments from the thigh, but the study of these shows what is, 
after all, the important point, namely, that a larger number of fibres — the 
great majority in the fragments examined — presented no changes of the mye- 
line sheath incompatible with health. Here and there, however, a highly 
degenerated fibre was seen. I could not convince myself that the fibres which 
retained their myeline intact were narrower than usual. 

I have given the details of this case, so far as I have them, because 
of the interest attaching to the anatomical condition, and because it is 
a good example of a class of cases, the etiology of which, and especi- 
ally whether they may sometimes originate wholly or in part in lead- 
poisoning, it is important to discover. 

To sum up the facts, we have a man in middle life, living under 
comfortable conditions, suffering for two years with paraesthesia, anaes- 
thesia, and progressive muscular weakness, without focal symptoms ; 
exaggerated knee-jerk and ankle clonus, and moderate diminution of 
electrical reactions. We find these symptoms associated with very 
marked paleness of the skin, of light yellow cast, general emaciation, 
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and weakness, the whole increasing slowly but steadily, and termi- 
nating in complete paraplegia, incontinence of urine, slight cerebral 
symptoms of general character, and death apparently from exhaustion. 

To explain these symptoms, we find, anatomically, besides generalized 
anaemia, which I am not in position to refer to a definite cause, a 
combined sclerosis of the posterior and lateral columns of the cord, 
and, as representing a later process, engrafted on this, a subacute break- 
ing down of the tissues at the seat of the older sclerosis, and beyond 
the limits of these areas^ more or less hyaline hypertrophy of the vessels, 
a degeneration of the ganglion cells of all the groups, in the middle 
and lower dorsal region, diminishing in intensity above and below, a 
marked degeneration of the posterior nerve-roots of the dorsal and 
lumbar portions, and, to a less extent, the anterior roots. This pro- 
cess is not characterized by signs of acute inflammation, except, to 
some extent, at the level of most active change. We find, also, indi- 
cations of some degeneration of the muscular and cutaneous nerves, 
though far less than would be expected had the whole process been 
primarily one of neuritis. Finally, the patient's occupation exposed 
him to chronic lead-poisoning, and lead was twice found in his urine. 

Within the past few years I have had seven or eight cases of this 
general type, characterized by the beginning of the symptoms, sensory 
and motor, in all four extremities, and a progressive giving out of all 
the spinal functions, without pain, and in four of these I have made 
sections of the spinal cord. Two of the specimens are not yet fully ex- 
amined, but the condition is evidently an analogous one in all of them. 
All the patients, except this one and possibly one other to be reported 
later in whose urine, also, lead was found, were women, and in all the 
same feature of feebleness and pallor, associated two or three times with 
severe attacks of diarrhoea, was very noticeable. In one of these cases, 
cited in the earlier paper, lead was present in '* considerable quantity," 
in another case observed, which seems to belong in the same class, lead 
was found three times, once in quite large amount ; in another of the 
cases lead was absent, while the rest were not examined in this respect, 
but they presented no other indications whatever of lead-poisoning. 
Anatomically, the cases would have to be classed as "combined 
sclerosis," but I think they form a somewhat special sub-group. 

With regard to the possible influence of lead in the matter, I do 
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not in the least suppose that it is the one special cause, or, perhaps, a 
direct oause at all — though this is no more intrinsically improbable 
than that syphilis, ergot, and lathyrus should excite spinal scleroses, 
as these appear to do — but it does seem to me possible that lead may 
at le. st act as an indirect cause of spinal sclerosis by causing or in- 
creasing general anaemia, and by exciting hypertrophy of the small 
vessels. 

If we glance over the conditions under which the scleroses in 
general arise, we find, I think, that among the most prominent are an 
inherited tendency to degenerative weakness, low or depressed 
vitality, and toxic influences. Thus, syphilis certainly plays an im- 
portant part in causing locomotor ataxia, and even in causing lateral 
sclerosis and the scleroses associated with paretic dementia ; ergot and 
lathyrus seem to excite lateral sclerosis ; and malaria, and other 
zymotic poisons have been suspected of a similar influence. 

The influence of heredity is most marked in Friedreich's disease, 
of which a form of combined sclerosis is the most conspicuous lesion ; 
but there are many partial or irregular cases on record, which it is 
difficult to classify, where the local disease appears to be closely asso- 
ciated with a generally poor state of nervous vitality. 

A recent suggestion of Lauder Brunton is interesting in this con- 
nection. Referring to the importance of the study of the action of 
drugs on the production of lateral sclerosis, and especially to the 
observations of Tuczec on the scleroses of ergot-eaters, he points out 
that this result is not produced experimentally by injections of ergo- 
tine, and thinks that the poverty and famine of the peasants who fall 
victims to the disease may have a good deal to do with the result. 

Of course, many well-nourished persons suffer from typical lateral 
sclerosis, but then some other distinct cause, especially syphilis, may 
come in. 

Finally, it is highly probable that an excessive local anaemia, even 
if not absolute, is capable of profoundly modifying the nutrition of the 
cord. Moxon long ago called attention to this factor probably 
accounting for the greater frequency of myelitis in the lower end of 
the spinal cord than higher up, the slender root arteries of that por- 
tion having a longer and more tortuous course. 

It is not improbable that the same cause is active in cases of myelitis 
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from pressure, especially if the pressure affects the nerve-roots and 
their arteries, as well as the cord, as occurs with some tumors. 

An interesting case of supposed subacute softening in the dorsal 
region has recently been described by Max Beck, in an inaugural dis- 
sertation, where the anatomical appearances, except that they indicated 
a more rapid process, corresponded closely with those here reported as 
forming the acuter part of the disease here described ; the same absence 
of inflammatory signs, the same formation of open spaces from breaking 
down of nerve tubes and their septa ; a similar but perhaps a greater 
thickening of the vessels. The writer considers the vascular change^ to 
have been the direct cause of the softening, and it may be at least ad- 
mitted as a probable partial cause. This hyaline thickening of the 
vessels he refers to a typhoid of three years previous, not finding any 
other cause to which the patient, a woman of twenty-four, had been 
exposed. Whether this inference was well grounded or not, it will, I 
think, be admitted that we have, in chronic lead-poisoning, an efficient 
cause both of general anaemia and of thickening of small arteries, and 
a possible contributive cause of subacute and chronic myelitis, even, 
perhaps, of the type of system-sclerosis, which is after all probably 
little different from system, i, e., motor or sensory, neuritis, trans- 
ferred to another plane, as Gowers so well points out. 

There is, to be sure, an apparent, and perhaps a real incongruity 
between the appearances in the spinal cord reported on in this paper 
and those observed after temporary closure of the abdominal aorta, 
and clearly described by Singer' and the authors cited by him. 

It was found that this procedure caused a rapid destruction of the 
gray matter, and next of the limiting layer (longitudinal associating 
tracts), and the anterior nerve roots, the posterior nerve-roots, and long 
tracts remaining for a long time, or permanently unaffected. In other 
words, the essential or intrinsic structure of the spinal cord, namely, 
the gray matter with its associating tracts and its appendages, the 
anterior nerve-roots, are the parts which suffer from acute anaemia ; 
while the long tracts, which really belong to the cerebral system, and 
the posterior nerve-roots, which probably have their nutritive centre 
in the intervertebral ganglia, are not primarily involved. This general 

1 Resulting as, he thinks, in thrombosis, but not on sufficient grounds, the hyaline 
thrombi which he describes being probably serum coagulated post-mortem, 
s Xcri. Bd. de Sitzb. d. Eais. Akad. der Wissensch. III. Abth., November, 1887. 
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picture appears just the reverse of ours, and it is plain that here the 
anaemia, if it is effective at all, must have played a secondary part. 
But it must be remembered that the nutrition of the dorsal gray 
matter did eventually greatly suffer ; that the sclerosis of the long 
tracts was an affair of older date ; and that the acute softening around 
and in them very likely occurred there as being the part of which the 
circulation was the most impaired and the vitality the lowest. 

To speak of another possible partial cause in* this case, and others 
of the same kind, I will say that our patient's mother suffered for 
some years before her death from symptoms which are thus described, 
from memory, by her daughter : 

" For a number of years she was troubled with diarrhoea at times ; then 
she complained of numbness, in her fingers at first (presumably, afterward 
in the feet), feeling like coarse sand under the skin, with occasional return 
of the looseness of the bowels. Then there was swelling of the feet and 
ankles, which finall^/^ disappeared. She had the numbness and diarrhoea for 
a year before the dropsical symptoms, shortly after which she was unable to 
sit up for several months. She afterward rallied and was about the house 
for nearly a year, but remained very feeble, complaining of great soreness 
across her bowels, and having very little control over her limbs. She had an 
attack of jaundice in July, and died in October. I do not think her head 
was affected to any great extent, or her back. She complained of her knees 
being cold, and wrapped them up even in very hot weather.'* 

Apart from the possibility of relationship of developmental origin, 
between the disease of mother and son, I was interested in this account 
from the fact that three other of the patients who belong in the group 
of which I have been speaking, suffered from excessive diarrhoea before 
and along with the spinal symptoms. I have never felt sure whether 
there was any connection at all between them, nor whether to consider 
the diarrhoea as a partial cause of the anaemia, and thus indirectly of 
the spinal disease, or as itself a result of some anatomical changes in 
the sympathetic system. 

I will not take the time of the Association by describing the other 

cases in which lead was found in the urine. I will only say here that 

the list comprises other cases more or less analogous to the one just 

described ; also two cases of optic neuritis apparently from lead>poison- 

ing ; for one of which I am indebted to Dr. J. J. Minot and Dr. 0. F. 

Wadsworth; while the other is of interest as exhibiting symptoms 

strongly suggestive of paretic dementia and yet not justifying that diag- 

17 
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nosis ; further, several cases of chronic sensory neuritis, and one highly 
interesting and rare case of subacute neuritis with distinctly neuralgiform 
symptoms, nerve tenderness, and impaired electrical reactions, affect- 
ing one nerve after another until in the course of a year all four limbs 
became involved, the- legs only to a slight degree. Lead was found 
twice or three times in the urine, once in considerable amount. For 
this case I am again indebted to the kindness of Prof. F. G. Shattuck. 

With regard to the diagnostic value of the finding of traces of lead in 
the urine, it is needless to say again that I regard it as of no necessary 
importance. Dr. Gowers thinks its significance is much less than that 
of the "lead-line." Perhaps this is true, but a person may have a 
marked lead-line and yet no impairment of health. This was strik- 
ingly shown not long ago at the Massachusetts General Hospital, 
where a typical and very bad case of universal drinking-water paral- 
ysis presented itself. The patient's aunt, who accompanied him, 
denied all symptoms of disease, but her gums showed a well-marked 
lead-line. 

I think the result is that it is never safe to say how large a quan- 
tity of lead a person may bear, nor how small a quantity may afiect 
him badly, and that we probably do not yet know all the manifesta- 
tions of the poison. 

In conclusion, I wish to say a single word about the source of lead- 
poisoning in drinking water, an old but ever new subject for investiga- 
tion and discussion. 

Dr. E. M. Greene, of Boston, has recently been making some ob- 
servations on this subject which show the dangers to which dwellers in 
our large cities are still exposed. 

My own house being unused this summer, and therefore a good 
subject for study, I asked Dr. Greene to make the following analyses, 
the results of which are appended : 

I. First drawing of water (Ov in each case) from kitchen faucet; 
the water having lain in a pipe about seventy feet long : large amount 
of lead found. 

II. Water drawn after faucet had discharged for five minutes : 
lead still present. 

III. Water drawn after faucet had discharged for fifteen minutes : 
traces of lead. 
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III a. Ibid ; and then allowed to lie for half an hour : larger 
traces than in last case. 

IV. Water drawn after faucet had discharged for an hour ; no lead 
found. 

V. Ibid ; and then allowed to stand for three and a half hours : 
traces of lead. 

The water from the faucet at the top of the house (five stories) was 
found to contain lead after it had been running for half an hour. 



DISCUSSION. 

Dr. William H. Welch : Dr. Putnam is to be congratulated upon his 
thorough and laborious study of this subject. Dr. Putnam has suggested 
various ways in which we may suppose lead to act as a direct or an accessory 
cause in the production of diseases of the nervous system. He seems less 
inclined to attribute to lead a direct injurious action upon the nervous sub- 
stance, at least in the groups of cases which he reports, than he is to empha- 
size the action of lead upon the bloodvessels, with consequent changes in the 
spinal cord. In the microscopical sections of cords exhibited the lesions have 
the general characters of systemic disease, and it does not seem at all likely 
that disease of this character can be dependent upon primary alterations in 
the bloodvessels or the circulation. Herter, in my laboratory, has repeated 
and extended the experiments of Ehrlich and Brieger, showing that tempo- 
rary anaemia of the cord, produced by compression of the abdominal aorta in 
rabbits, is followed by changes first in the gray matter. If, therefore, we are 
warranted in supposing that poisoning with lead is a factor in the production 
of the diseases of the spinal cord studied by Dr. Putnam, I should be inclined 
to assign to the lead an injurious influence directly upon the nervous sub- 
stance, rather than to regard lesions of this character as consecutive to altera- 
tions in the circulation, although such, we know, may be caused by lead. 

Db. Jambs J. Putnam : I have listened with great attention and respect 
to the criticism of Dr. Welch. I, perhaps, did not succeed in making myself 
quite clear as regards the view that I take of the case. It seemed to me that 
the facts warranted the opinion that we had two sets of lesions, more or less 
distinct. In the first place, a systemic sclerosis which had been present for 
at least two years before death, and may very likely, at first, not have been 
associated with any marked change in the nutrition of the gray matter. In 
the second place, we have the signs of a subacute process in, and especially 
around, the sclerosed tract, and in connection with that, we have extensive 
disintegration of the gray matter, especially in the dorsal region, so that 
there the nerve cells, then, have largely disappeared, while in the lumbar 
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region they are reduced in number and highly degenerated. Then, again, we 
have changes in the anterior nerve roots corresponding with those of the 
cord. That is to say, the anterior nerve roots in the cervical region are 
practically healthy, while in the dorsal and lumbar regions they are much 
diseased. The posterior nerve roots, to be sure, are also more diseased in the 
dorsal and lumbar regions. 

My view is, that this system sclerosis may or may not have been due to 
lead, but, at any rate, was not of anaemic origin, while the subacute changes 
in the neighborhood of the sclerosed tracts and in the dorsal gray matter may 
have been anssmic in origin, and, possibly, indirectly due to lead. In a 
former paper I presented a number of cases suggesting the idea that lead 
might cause a system sclerosis. I did not dwell upon that point in this 
paper, because the evidence was not sufficiently convincing. I was, there- 
fore, willing to admit that other causes might be the efficient ones. 

As regards the assumption that the changes in the lateral columns might 
be of vascular [anaemic] origin, in spite of the fact that acute anemia due to 
closure of the abdominal aorta causes degeneration in the anterior gray 
matter and its derivative tracts, I thought this justitiable in view of the 
impairment of nutrition of the long tracts, due to the sclerosis, which made 
them unnaturally sensitive to partial failure of their blood-supply. 

I should like to say a single word more, and that is, that we cannot but 
believe that, whatever the obscure lesions of chronic lead-poisoning are, 
that there are such lesions, and that lead does cause many symptoms which 
we do not readily recognize. 

Moreover, I have recently had strong reason to believe that the community 
is exposed more than we think, not only to lead, but to arsenic. I have 
recently had the urine of patients presenting no characteristic symptoms of 
disease carefully examined for arsenic in twenty-five cases, and arsenic was 
found in about one-third, usually in small amount, but sometimes in suffi- 
ciently large quantities to give a strong reaction. In one or two cases, the 
discovery of the arsenic has led to the recognition of the symptoms of what 
I think to be pretty unmistakable arsenical poisoning, which otherwise 
would not have been strongly suspected. 



HOW FAR MAY A COW BE TUBERCULOUS BEFORE 

HER MILK BECOMES DANGEROUS AS 

AN ARTICLE OF FOOD. 



By HAROLD C. ERNST, A.M., M.D., 

OF BOSTON. 



The change of opinion in regard to the infectious nature of tuber- 
culosis has been very marked in the last few years, not among the 
scientists, but among the people at large. Of course the medical 
world has, as a rule, accepted the conclusions to be drawn from Ville- 
min's work of twenty-five years ago, and the discovery of the specific 
cause of the disease by Koch has only added strei^th to the theories 
advanced in certain quarters before that time. 

The change of opinion spoken of is, after all, hardly a change, but, 
more properly, an acceptance of the knowledge gained in regard to the 
disease by the more recent and exact methods of research, and a much 
wider diffusion of that knowledge. More and more is it the rule that 
the knowledge of the transmissibility of tuberculosis by means of in- 
fected material is recognized among those whom it concerns the most, 
and nothing but good can come from the diffusion of that knowledge. 

It is hardly too much to say that proper methods of management of 
tuberculosis, both in human beings and in animals, involve more im- 
portant interests — pecuniary as well as vital — than any other subject 
that engages the attention of medical men. It is well known that one- 
seventh of the human race, approximately, perish from this disease, 
and when we acknowledge to ourselves, as a fair review of the evidence 
at hand must force us to do, that most, if not all, of this loss is pre- 
ventable, our duty is plain before us. That is, never to cease speaking 
of it, never to give up trying to reconcile the money interests of man 
with his own welfare, and to do all in our power, by the collection of 
clinical and experimental evidence, to make the case complete. 
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The work showing the etiological relationship of the bacillus of tu- 
berculosis to the disease was, to all intents and purposes, complete 
upon the publication of Koch's monograph upon the subject. Nothing 
more in the way of proof was actually needed, and, indeed, very little 
has been furnished. At the same time, confirmatory evidence was 
demanded by some who had and many who had not access to the 
original details, and this confirmatory evidence has been furnished in 
such overwhelming amount that it is to-day but a waste of time to 
repeat, what is accepted the scientific world over, that in the organism 
described by Koch we have the specific cause of this pathological 
change, and that without its activity we do not have tuberculosis in 
any form or under any conditions. 

An imperfect understanding of the nature of bacteria in general, 
and of this organism in particular, has led to many attempts to arrest 
the pulmonary form of the disease it produces by therapeutic measures, 
most of which would have been seen to be useless at the outset, if a 
knowledge of the problem had been complete. It is not upon drugs 
or mechanical means that our reliance should be placed in attempting 
to stamp out this scourge of civilized man. Our attention must be 
turned in the direction of proper preventive measures, and until the 
necessity for this is impressed upon physicians in general, and by them 
upon the people at large, so that the preventive measures suggested 
after mature deliberation will be complied with, but little can be efiected, 
and the knowledge gathered after so much hard labor must be consid- 
ered as wasted for the time being. 

In order to the suggestions upon which the stamping out of 
tuberculosis must depend, there is necessary a large amount of in- 
vestigation into the methods by which it spreads, and by which the 
virus is carried from person to person. Among these methods are 
undoubtedly the excreta — more especially the sputum — from persons 
affected with the disease ; the excreta are carelessly treated and scat- 
tered broadcast for the injury of persons susceptible but not previously 
affected. The methods of distribution in this way, and the behavior 
of the bacillus of tuberculosis outside of the body, have been well and 
recently treated by Cornet {Zeit. /. Hyg., Bd. v. S. 191, 1888). Other 
methods of distribution are of importance, however, and until within a 
few years have not received attention from the medical profession at 
all commensurate with their value. These methods of infection are 
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those arising from the ingestion of food materials coming from the 
domestic animals, especially the flesh and milk of cattle. 

In Koch's Etiology of Tuberculosis he uses the following expres- 
sions : 

"Since by far the greatest number of cases of tuberculosis begin in the 
lungs, it is to be supposed that the infection in all these cases has taken place 
in the manner just* suggested — by the inhalation of phthisic sputum dried 
and made into dust. The second principal source for the tubercle-bacilli, 
viz., tuberculosis of the domestic animals, appears not to have anything like 
the importance of the phthisic sputum. The animals, as is well known, pro- 
duce no sputum, so that during their life no tubercle-bacilli get from them 
into the outer world by means of the respiratory passages. Also in the excre- 
ment of tuberculous animals the bacilli appear to be only exceptionally 
present. On the contrary, it is a fact that the milk of tuberculous animals 
can cause infection. 

"With the exception of this one way, therefore (i.«., through milk), the 
tuberculous virus can only have effect after the death of the animal, and can 
only cause infection by the eating of the meat. The same conditions hold for 
the milk of cows suffering from ' perlsucht.' Before all things, if infection is 
to take place, it is necessary that the milk contain tubercle-bacilli ; but this 
appears to be the case only when the milk-glands themselves are affected with 
the disease. This explains at once the contradictions in the statements of 
various authors, who have made feeding experiments with the milk from cows 
suffering from ' perlsucht.' If infection from tuberculous animals does not 
appear to be frequent, it must by no means be underrated.'' 

This caution is one which was necessary at the time it was written, 
and its repetition is as necessary now as ever. What conclusions may 
be reached in regard to its extreme importance, are well shown by the 
statistics collected and presented by Dr. Brush before the New York 
Academy of Medicine, on April 29, 1889 (Boston Med. and Surg, 
Journal^ cxx. p. 467, et seq.). In this paper the author states that 
after several years of close study of the affection, including a consider- 
ation of all accessible statistics, and the habits of the people among 
whom it prevails, he has arrived at the conclusion that the only con- 
stantly associated factor is found in the in-bred bovine species. If a 
community was closely connected with in-bred dairy cattle, tubercu- 
losis prevailed, and, vice versd, if there were no in-bred dairy cattle 
there was no tuberculosis. In the discussion following this paper 
many objections were raised. Dr. Brush went on to say that he be- 
lieved that the disease was originally derived from the bovine species. 
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He did not believe that less than fifty per cent, of all dairy cattle were 
affected with it, while the statistics he had quoted showed that wher- 
ever there was a race of people without cattle phthisis was unknown. 
He believed, furthermore, that if all the cattle in this country were to 
be killed, the disease would finally die out entirely here. 

Such statements as these are a revelation to the generality of prac- 
titioners, and may seem to be somewhat forced, but they certainly 
indicate, together with the statistics upon which they are based, the 
existence of a greater danger than has been fairly realized. That the 
danger from the consumption of milk coming from cows affected with 
tuberculosis has been understood by individuals at least, and that, too, 
before the announcement of Koch's discovery, is very well shown by 
extracts from a letter which I take the liberty of quoting here. The 
gentleman writing it is a veterinarian in practice in Providence, R. I., 
and the observations were made and the advice given more than ten 
years ago. That portion of his letter bearing upon the subject in 
hand is as follows: 

"Mr. W., June 15, 1878, called me to see a white and red cow. CoaghB 
and is short of breath and wheezes. Pulse 60; respiration 14, and heavy at 
the flanks ; temperature 104^. Diminished resonance of right lung, but in- 
creased in part of the same. Emphysematous crackling over left lung and 
dulness on percussion. . Diagnosed a case of tuberculosis and advised the 
destruction of the animal. 

'^Dec. 12. Cow in a cold rain a few days ago for about two hours. Milk 
still more diminished than at a visit made on September 25. Again advised 
the destruction of the cow. Family still using the milk. Respiration 20 ; 
pulse 85 ; temperature 104.6°. 

''Feb, 22, 1879. Temperature 104.8° ; respiration 26 ; pulse 68. Losing 
flesh fast. Milk still in small quantities. Advised, as before, to destroy the 
animal and not to use milk. 

"May 30. Called in a hurry to see cow. Is now as poor as could be. No 
milk for a week. Pulse 80 ; respiration 40; temperature 106°. The cow died 
in about three hours. Autopsy made fourteen hours after death. Lungs infil- 
trated with tuberculous deposit. Weight of thoracic viscera 43.5 pounds. 
Tuberculous deposits found in the mediastinum, in the muscular tissues, and 
in the mesentery, spleen, kidneys, udder, intestines, pleura, and one deposit 
on the tongue. The inside of the trachea was covered with small tubercles. 

" In August, 1879, the baby was taken sick, and died in about seven weeks. 
On post-mortem of the child there was found meningeal tuberculosis — deposits 
all over the coverings of the brain and some in the lung. 

** In 1881 a child, about three years old, died with, as it was called, tuber- 
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culous bronchitis. And in 1886, a boy, nine years old, who for three or four 
yean had been delicate, died with consumption — 'quick/ as it was called. 

"So far as known, the family on both sides have never before had any 
trouble of the kind, and the parents were both rugged and healthy people, 
and so were the grandparents — one now being alive and sixty-eight years old, 
and the other dead at seventy-eight." 

Of course there is much room for criticism, if these cases be quoted 
as carrying out an exact clinical experiment, and no one can say that 
the occurrence of the three deaths in the same &mily was anything 
more than a coincidence. At the same time it must be acknowledged 
that they offer very solid suggestions for consideration, and that the 
light thrown upon the disease by the investigations of recent years 
make the advice of the veterinarian to ^' kill the cow and stop using 
the milk '* much more sound than it appeared to the minds of the 
medical gentlemen who " laughed " at him at the time it was given. 

It is my hope within the coming year to collect a series of clinical 
observations which will be of interest and some service in elucidating 
the question of how many cases of tuberculosis occur which produce 
suspicion in the minds of medical or veterinary attendants of having 
an origin in the milk from infectious cows. It is upon this question 
of possible danger from the domestic animals — especially cattle — that 
much recent work has been done, but the subject has been by no 
means exhausted. If there is danger to human beings from the wide- 
spread existence of tuberculosis among cattle, some sort of restrictive 
measures must be taken, by means of which this danger can be less- 
ened. At the same time legislation calling for so much pecuniary loss 
as would be the case if the present supply of tuberculous cattle were 
to be destroyed, can only be asked for with a backing of as much care- 
fully gathered scientific evidence as can be obtained, and it is the part 
of preventive medicine and the experimental method to furnish some 
of this evidence. 

Through the liberality and broad-mindedness of an association of 
gentlemen in Boston, it is possible to present the results of certain 
experiments undertaken to determine the question which is expressed 
in the title of this paper. " How far may a cow be tuberculous before 
her milk becomes dangerous as an article of food?'* is an extremely 
important point to decide. If it be considered already settled and 
Koch's dictum be accepted, that there is no danger in the milk, if the 
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mammary glands be not affected, then there remains only for the vet- 
erinary surgeon to determine the existence of such lesions, and restrict- 
ive measures can go no further. If, however, the milk from cows with 
no visible lesion of the lacteal tract, be shown to contain the specific 
virus of the disease in a not inconsiderable number of cases, and if this 
milk be shown to possess the power of producing the tuberculous pro- 
cess upon inoculation in small quantities and in feeding experiments 
carried out with every possible precaution, then restrictive measures 
must have a far wider scope, and be carried on from an entirely differ- 
ent standpoint than has heretofore been considered necessary. 

It is familiar to most of us that little importance has been attached 
to this question — the danger of milk from tuberculous cows with no 
lesions of the udder — for the reason that many experiments have been 
made with negative results, and because a priori reasoning would seem 
to indicate the absence of such danger ; because tuberculosis is not a 
disease like anthrax, in which the specific poison is to be found in all 
parts of the system and is carried from one place to another by the 
blood-stream. Koch's assertion that the milk fi-om cows affected with 
tuberculosis is dangerous only when the udder is involved, appears to 
be based upon theoretical considerations rather than practical work in 
this especial direction. It has been widely accepted, however, and the 
weight of his name has caused the assertion to be repeated many times 
with but few attempts to verify its correctness. 

The increased attention that has been paid to the disease among 
cattle, and the suspicions that have been aroused that tuberculosis 
among the domestic animals is a more frequent cause of its appearance 
among men than has been supposed, have made a careful investigation 
of this point imperatively necessary. With the exception of a few 
successful experiments by Bollinger (Deutsch. Zeitf, Thiermed., Bd. 
xiv. S. 264) and Bang {Ibid.j Bd. xi. S. 45, 1885), no evidence of 
great value is to be adduced. These authors, as well as Tschokke 
(quoted by Bollinger), bring out isolated cases showing successful inoc- 
ulation experiments with the milk from tuberculous cows with no dis- 
ease of the udders, but the experiments are so few in number that they 
cannot be accepted as furnishing more than a probability, and ex- 
tremely critical persons might be justified in ascribing the results to 
contamination. 

Bang {Congrh pour VStude de la Tuberculose, 1, p. 70, 1888) gives 
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new results. Examining twenty-one cases of cows affected with general 
tuberculosis but with no signs of disease in the udder, he found but 
two whose milk showed virulent qualities upon inoculation in rabbits. 
He concludes that since the cows experimented with were in advanced 
stages of the disease and yet showed such slight virulent properties in 
their milk, the danger from cows in less advanced stages is much less. 
And this conclusion he thinks is borne out by experiments with milk 
drawn from eight women affected with tuberculosis ; specimens were 
used from all for inoculation and none were found to be virulent. He 
draws the conclusion, therefore, that it is not necessary to consider all 
milk dangerous coming from tuberculous cows, but that it should 
always be suspected^ because no one can say when the udder will be 
diseased, and because, without this, the milk from tuberculous cows 
contains the virus in rare cases. I shall endeavor to show that it is 
not at all rare for such milk to contain the virus. Galtier also {loc, 
city p. 81) has given the result of certain experiments with milk coming 
from tuberculous cows, but he says that 

" certain experimenters claim to have established the virulence of milk coming 
from animals whose udders appeared to be normal and free from any lesions; 
the greater number, and I am one of them, have merely encountered virulence 
in milk after the udder had become tuberculous. However, as a beginning 
tuberculosis of the udder is an extremely difficult thing to recognize, especi- 
ally during the life of the animal, the milk should be considered dangerous 
which comes from any animal affected, or suspected of being affected, with 
tuberculosis.'' 

I shall endeavor to show that this view of the case is justified by 
something more than probabilities. 

In the Beutach. Arch, fur klin. Med., Bd. xliv. S. 500, Hirschberger 
reports the results of an experimental research upon the iufectiousness 
of the milk of tuberculous cows, in which — following out Bollinger's 
work — he attempts to settle, 1st, whether the cases are rare in which 
tuberculous cows give an infectious milk, and 2d, whether the milk is 
infectious only in cows with general tuberculosis, or whether it is also 
infectious when the disease is localized. He made the trials of the 
infected milk by injection into the abdominal cavity of guinea-pigs 
with the usual precautions. His results were as follows : 

1. Milk was used five times from cows affected with a very high 
degree of general tuberculosis in all the organs. 
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2. Milk was used six times from cows with only a moderate degree 
of disease. 

3. Milk was used nine times from cows in which the disease was 
localized in the lung. 

From these twenty cases the milk was proven to be infectious in 
eleven. The percentage of positive results in the animals when ar- 
ranged in accordance with the three groups above given was 80 per 
cent, in the first group (milk from cows in a very advanced stage of the 
disease), 66 per cent, in the second group, and 33 per cent, in the 
third. He found the bacilli in only one of the specimens of the milk, 
and considers that this, therefore, shows that the inoculation experi- 
ments are the more certain guide as to whether the milk is infectious 
or not. These results are extremely interesting, although they do not 
lay as much stress as do mine upon the presence or absence of lesions 
of the lacteal tract. 

The experiments which I am able to report have been made possible 
by the liberality of the Massachusetts Society for Promoting Agri- 
culture, which became interested in the question some time ago, and 
has put it in my power to carry them on. They have given every- 
thing in the way of pecuniary and moral support that the work has 
required ; my own part has been that of general director, and I have 
had associated with me during the whole time the Society's veteri- 
narian, Austin Peters, D.V.S. For the last year I have also had the 
very valuable aid of Dr. Henry Jackson and Langdon Frothingham, 
M. D. V. All of the inoculation experiments and most of the micro- 
scopic work have been done in the bacteriological laboratory of the 
Harvard Medical School, some of the microscopic work at the Society's 
laboratory in Boston, whilst the feeding experiments have been done 
and the experimental animals have been kept at a farm in the country 
devoted to this especial purpose, and situated among the healthiest 
possible surroundings. Nothing has been set down as the result of 
microscopic observation that I have not myself verified, and every 
portion of the work has been carried out under the most exacting con- 
ditions and with every possible precaution against contamination. 

Before the farm buildings were used at all they were thoroughly 
cleaned from top to bottom. Every portion of old manure waa carted 
away, as well as all the old earth. The whole of the woodwork was 
scrubbed and then washed with corrosive sublimate solution (1 : 1000) 
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and finally whitewashed, and every care was taken to secure good 
drainage and free ventilation. The result and effectiveness of all this 
have been demonstrated by the fact that every animal brought to the 
place made a most marked improvement in its general condition, while 
some of them even went so far as to appear to get well. 

In deciding whether the milk from any cow affected with tubercu- 
losis is dangerous, when the udder shows no lesion, the first point is to 
see whether the milk contains the infectious principle or not. In this 
case, of course, that infectious principle is the bacillus of tuberculosis 
and attention was turned to that for some time. The observations 
have been carried on over a long space of time, and were made as 
follows : The milk was taken from the cow in the morning — or even- 
ing, as the case might be — the udders and teats having just been 
thoroughly cleansed. The receptacle was an Erlenmeyer flask, stop- 
pered with cotton-wool and thoroughly sterilized by heat. The speci- 
men was taken at once to the laboratory, there placed in conical 
glasses, with ground-glass covers — the whole of these having been 
carefully cleansed beforehand — and then allowed to stand in a clean 
refrigerator for twenty-four to forty-eight hours, and sometimes for 
seventy-two hours. At the end of that time from ten to twenty cover- 
glass preparations were made from various parts of the milk or cream. 
These were stained after Ehrlich*s twenty-four hour method, with 
fuchsin and methylene-blue as a contrast color^ and then searched 
with an immersion lens. The result is as follows : 

I. Results of Kxaminations of Milk for BaciUi of Tuberculosis} 

1. Dutton cow. December 14, 1887. Temp. 103° ; no signs in udder ; emaciation. Buieher't 
autopsy: tuberculosis of both lungs, both pleurae, pericardium, and mediastinum. 

2. J. C. R.. December 17, 1887. Healthy In May ; December 17th, enlanered submaxillary lym- 
phatics ; dull and diminished respiratory murmur on tight side with cough. Result negative. 
No autopsy. 

3. J. C. R., December 17, 18«7. Healthy in May ; December 17th, enlarged submaxillary lym- 
phatics. Result negative. No autopsy. 

4. J. C. R., December 17, 1887. Healthy in May ; December 17th, enlarged submaxillary lym- 
phatics ; dull in left lung, lower portion. Result negative. No autopsy. 

5. J. C. R., December 17, 1887. Healthy in May ; December 17th, enlarged submaxillary lym- 
phatics. Result negative. No autopsy. 

6. J. C. R.. December 17, 1887. Healthy in May ; December 17th, much enlarged submaxillary 
lymphatics. Result negative. No autopsy. 

7. J. C. R., December 17, 1887. Healthy in May; Dec. 17th, slightly enlarged submaxillary 
lymphatics. Result negative. No autopsy. 

8. J. C. R., December 17, 1887. Healthy in May ; December 17th, slightly enlarged submaxil- 
lary lymphatics. Result negative. No autopsy. 

9. F. L. A., December 19, 1887. Result; positive. Autopsy. December 22. 1887 : Tuberculosis 
of lung*, pleura, liver, spleen, peritoneum, ovaries, and mediastinal lymphatic glands ; udder 
was heaitny. 

1 Ehrlich stain was used in all of these examinations. 
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10. J. C. R., December 1, 1888. Symptoms same as in No. 2. No autopsy. 

11. J. C. R., December 1, 1888. Symptoms same as in No. S. No autopsy. 

12. Mrs. B., December 22, 1887. Enlarged submaxillary lymphatic glands ; udder healthy. 
No autopsy. 

13. McLean Asylum, June 23. 1888. Cough at times ; udder indurated. No result reached. 
Sample of milk spoiled, and examination not completed. 

14. McLean Anylum, June 23, 1888. Cough at times ; udder indurated. No result reached. 
Sample of milk spoiled, and examination nut completed. 

16. McLean Asylum. June 23, 1888. Cough at times ; udder indurated. No result reached. 
Sample of milk spoiled, and examination not completed. 

16. H. A. D., February 8, 1888. Cough : rough inspiration over right lung; posterior quarters 
of udder indurated. Sample of milk spoiled, and examination not completed. 

17. Cow A, February 18, 1888. milk taken fh)m the posterior quarters of udder. Submaxillarr 
glands enlarged; noaules in both i)osterior quarters of udder; comes from a herd in whicn 
tuberculosis exists ; general appearance good. Result ^o«i/itr. January 9, 1889, killed : Right 
lung slightly nodulated ; very large lymi>hatic gland in inguinal region above the udder ; micro- 
Kope showed bacilli in lungs ; sections from udder showed old mamniitis, no tuberculosu. 

18. Cow A, March 10, 1888. Symptoms and post-mortem same as in No. 17. \ Result 

19. Cow A, June 2, 1888, morning's milk. S>Tnptoms and post-mortem as in No. 17. >nega- 

20. Cow A, November 8, 18KS, morning's milk . Symptoms and post-mortem as in No. 17. ) ti ve. 

21. Cow B, February 29. 1888. I*ulraonarv tuberculosis, with other organs. probably involved ; 
cough and emaciation ; udder healthy. Result negative. July 6, 1889, kilted : General tuber- 
culosis involving lungs, pleura, liver, i>erit<)neuui, capsule of spleen, both ovaries, uterus (in- 
ternal face), and lymphatic glands ; udder scirrhous, but no. tubercles. Sectiont showed bacilli 
in lungs, no baciUi in udder, and no tuberculosis. 

22. Cow B, March 10, 1888. Symptoms, result, and jjost-mortem same as in No. 21. 

23. Cow B, April 3, 18X8. " " " " 

24. Cow B, March 25, 18X8. " .... .. .. .. .i 

25. Cow B, June 1, 1888 (evening). " " " " 

26. Cow B, June 2, 18SS (morning)." " " " " •• •• 

27. Cow C, February 29, 1888. I*osterior right quarter of the udder nodulated ; ino other 
symptoms. Result negative. No autopsy. 

28. Cow C, March 10, 1888. Symptoms, result, and post-mortem same as in No. 27. 

29. Cow E, March 28, IHRS. Enlarged submaxilliiry glands : crepitus on right side, and dul- 
ness over lower part of riglit lung ; slight cough. Not killed in September, 1889. 

30. Cow £, November 8, 1888. Symptoms, result, and post-mortem same as in No. 29. 

31. Cow H, March 28, 1HS8. Submaxillary Ivmphatic glands enlarged; probable disease or 
both lungs ; left hind quarter of udder nodulated. Result negative. April 10, 1889, killed : 
A few nodules in the left lung, and a few enlarged and cheesy mesenteric glands, with a few 
miliary nodules in the walls of the small intestine ; tidder slightly hbrous ; microscope showed 
bacilli in the limgs and glands ; the udder not tuberculous. 

32. (tow H, November x, 1888. Symptoms, result, and post-mortem same as in No. 81. 

33. Cow D, April 10, 1888. Submaxillar}' Ivmphatic glands enlarged ; crepitus over lower 
part of right lung (probably pleuritic) ; no dulness on percussion. Result negative. Not killed 
m September. 

34. Cow I), November 8, 1888. Submaxillary glands enlarged ; crepitus over lower part of 
right lung (probably pleuritic) ; dulness on iHircussion. Result positive. Not killed in Septem- 
ber. 1889. 

3.5. Cow I), I)cceml>er 11, 18xx (milk from no<lulate<l teats). Submaxillarr lymphatic glands 
enlarge<i ; crepitus over lower part of right lung (probably pleuritic) ; no dulness on percussion. 
Result negative. Not killtnl in September, IHsy. 

36. Slocum's cow, April 19, 1.SS8. Pn)bable general tuberculosis. No autopsy. 

37. Cow (i, April 20, 1X88. Submaxillary lymphatic glands enlarged ; crepitus and dulness 
in lower ijart oi right lung : c-oughs a little. Result negative. Not killed in September, 1889. 

38. Cow G, November 8, 18X8. Symptoms, result, and iM)st-mortem same as in No. 37. 

39. Cow F, November 8, 1KS8. Submaxillary lym]>hatics enlarged ; crepitus and dulness over 
lower part of right side: coughs frequently. No result. August 21, 1889, killed: Nodules In 
both lungs, and large cavity in imsterior lobe of right lung ; a number of small nodules in liver : 
a few in the omentum, some in the walls of the small intestine: some cheesy deixjsit on the 
ribs on right side, with jileuritic adliesions. L'dder apiH-'ared healthy, except one ouarter 
which was slightly scirrhous, and contained a few small yellow six)ts size of a pin's beau. 

40. Cow I, Novemt)er 8. isxs. Submaxillar}- glands enlarged ; dulness on ixjrcussion over 
both lungs ; crepitus on right side ; cough. Result positive. Not killed in September, 1889. 

41. Cow J, November 8, 188.«*. Submaxillar}* lymphatics enlarged ; both lungs involved ; 
cough. Result negative. January 9, 1889, killed : Tuberculosis of right lung and liver, and 
enlarged mediastinal gland ; liver contained ecliinococcus cysts. Microscope snowed bacilli in 
lung, liver, and media.vtinal gland. 

42. " Brownie." November 26, 1888. No s}'mptoms. Result positive. Post-mortem, S. F. W.: 
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"External lymphatics enlarg^. those in suhmazillarr region have undei^ne a caseous 
change. Lungs in all stages of phthisis. Pleura covered with deposits. M&seiUeric glands en- 
larged. Ovaries tuberculous. Voder scirrhous but with no apparent tuberculosis. Xo specimens 
sent in for microscopic examination." 

43. J. F. W., November 26, 1888. No symptoms. Result negative. Post-mortem, J. F. W. : 
" External lymphatics enlarged ; lungs broken down in places, and in different stages of tuber- 
culosis ; mediastinal lymphatic glands cheesy ; other organs apparently normal.'" No speci- 
mens sent in foi* microscopic examination. 

44. Cow D, January 11, 1889 (first of milking). Symptoms same as in No. S3. .Tot killed in 
Soi^ember, 1889. 

45. Cow D, January 11, 1889 (last of milking). Symptoms same as in No. 88. Not killed in 
September, 1889. 

46. Cow £, January 16, 1889 (first of milking). Symptoms same as in No. 29. Not killed in 
September, 1889. 

47. Cow £, January 16, 1889 (last of milking). Symptoms same as in No. 29. Not killed in 
September, 1889. 

48. Cow F, January 18, 1889 (first of milking). Symptoms same as in No. 39.: Result negative. 
Post-mortem same as in No. 89. 

49. Cow t, January 18, 1889 (last of milking). Symptoms same as In No. 39. Result negative. 
Post-mortem same as in No. 39. 

50. Cow G, January 21, 1889 (first of milking). Symptoms same as in No. 37. Not killed in 
September, 1889. 

51. Cow G, January 21, 1889 (last of milking). Symptoms same as in No. 37. Not killed in 
Seeptember, 1889. 

52. Cow H, January 26, 1889 (first of milking). Symptoms same as in No. 31. Post-mortem 
same as in No. 31. 

58. Cow H, January 26, 1889 (la^st of milking). Symptoms same as in No. 31. Post-mortem 
same as in No. 31. 

64. Cow J, January 30, 1889 (first of milking). S>'mptom8 same as in No. 40. Not killed in 
September 1889. 

55. Cow J, January 30, 1889 (last of milking). Symptoms same as in No. 40. Not killed in 
September, 1889. 

56. Cow M, February 2, 1889 (first of milking). No cough ; breathes badly ; nodules in various 
parts of the skin. Result negative. Not killed in September, 1889. 

57. Cow M, February 2, 1889 (last of milking). See No. 56. 

58. Cow L, March 5, 1889 (first of milking). Cough ; no other symptoms noted. Not killed in 
September, 1888. 

59. Cow L, March 5, 1889 (last of milking). See No. 58. 

60. Cow O, March 6, 1889 (first of milking, cream). General tuberculosis (no special description 
given). Result j^ositive. August 21, 1889, killed : Lungs full of cheesy degenerated nodules ; 
four white spots m the liver : two inguinal lymphatic glands enlarged and cheesy from directly 
above the udder ; \elX posterior Quarter of the udder slightly scirrhous. Microscope showed 
bacilli in lungs and lymphatics, uader negative. 

61. Cow O, March 6, 1880 (first of the milking, sediment). General tuberculosis (no special 
description given). Result negative. Post-mortem same as in No. 60. 

62. Cow C), March 6, 1889 (last of milking, cream j. General tuberculosis (no special description 
given). Post-mortem same as in No. 60. 

63. Cow O, March 6, 1889 (last of milking, sediment). General tuberculoais (no special descrip- 
tion given). Result positive. Post-mortem same as No. 60. 

64. Cow P, March 6, 1889 (cream before death). General tuberculosis (no special description 
given) ; udder hard but not diseased. Result positive. March 6, 1889, killra : Lungs a mass 
of tuberculous deposits, as well as the mediastinal lymphatics, visceral layer of the pericardium, 
and inside of ribs, mesentery, diaphragm, and peritoneum. A few nodules in the liver, none 
in the spleen ; inguinal lymphatics above the udder itself not diseased. Microscope showed the 
bacilli in all the organs and in the ribs. 

65. Cow P. March 6, 1889 (milk before death). Geneml tuberculosis (no siiecial description 
given) ; udder hard but not diseased. 

66. Cow P, March 6, 1889 (cream after death). General tuberculosis (no special description 
given) ; udder hard but not diseased. Resuii positive. 

67. Cow P, March 6, 18^9 (milk after death). See No. 66. 

68. Cow P. March 11, 1889 (first of milking, cream). Symptoms same as in No. 33. Result j>o«i- 
Hve. Not killed in September, 1889. 

69. Cow P, March 11, 1889 (first of milking, milk). Symptoms same as in No. 33. Not killed in 
September, 1889. 

70. Cow P. March 11, 1889 (last of milking, cream). Symptoms same as in No. 83. Not killed 
September, 1889. 

71. Cow P, March 11, 1889 (last of milking, milk). Symptoms same as in No. 78. Result 
positive. Not killed in September, 1889. 
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72. (?ow E, March 14, 1889 (first of milking, cream). Symptoms same as in No. 29. Not killed 
In September, 1889. 

78. Cow E. March 14. 1889 (first of milking, milk). Symptoms same as in No. 29. Not killed 
In September, 1889. 

74. Cow E, March 14, 1889 (last of milking, cream). Symptoms same as in No. 29. Not killed 
in September, 18«9. 

75. Cow E, March 14, 1889 (last of milking, milk). Symptoms same as in No. 29. Result 
poiUivt. Not killed in September, 1889. 

76. Cow F, March 16, 1889 (first of milking, cream). Symptoms same as in No. 39. Poet-mor- 
teni same as In No. 39. 

77. Cow F, March 16, 1889 (last of milking, cream). Symptoms same as in No. 39. Post-mor- 
tem same as in No. 39. >, 

78. Cow G, March 16, 1889 (first of milking, cream). Syraptom.s same as in No. 87. Not killed 
in September, 1889. 

79. Cow G, March 20, 1889 (last of milking, cream). Symptoms same as in No. 37. Not killed 
In September, 1889. 

80. Cow H, March 23, 1889 (first of milking, cream). Symptoms same as in No. 81. Result 
negative. Post-mortem same as in No. 31. 

81. Cow H, March 28, 1889 (last of milking, cream). Symptoms same as in No. SI. Result 
n^ative. Post-mortem same as in No. 31. 

82. Cow I, March 28, 1887 (first of milking, cream). Symptoms same as in No. 40. Result 
positive. Not killed in September, 1889. 

83. Cow I, March 28, 1889 (last of milking, cream). Symptoms same as in No. 40. Result 
positive. Not killed in September, 1889. 

84. Cow O, March 30, 1889 (first of milking, cream). Symptoms same as in No. 60. Post-mor- 
tem same as in No. 60. 

85. Cow O. March 30, 1889 (last of milking, cream). Symptoms same as in No. 60. Post-mor- 
tem same as in No. QO. 

86. Cow M, April 4, 1889 (first of milking). Symptoms same as in No. 56. Not killed in Sep- 
tember, 1889. 

87. Cow M, April 4, 1889 (last of milking). Symptoms same as in No. 56. Not killed in SejK 
tember, 1889. 

88. Cow Q, May 9, 1889 (first of milking). Congh more or less for one year ; two spots of 
dulness over right lung ; probably general tuberculosis. August 21, 1889, killed : Few miliary 
nodules in left lung ; upper mrt of posterior lobe collapsed, and the remainder emphysematous ; 
one of middle lobes of right lung a mass of miliary nodules. Enlarged lymphatic in inguinal 
region above the udder ; a few nodules in the liver ; udder appeared normal. 

89. Cow Q, May 9, 1889 (last of milking). Symptoms same as in No. 88. Post-mortem, same. 

90. Slocum'R cow, June 8, 1889 (first of milking, milk). Breathing Is rapid and labored ; 
the lymphatic glands slightly enlarged ; poor In flesh ; mammitis in left hind quarter of 
udder. No autopsy. 

91 . Slocum's cow, June 8, 1889 (first of milking, cream). Symptoms same as In No. 90. Result 
positive. No autopsy. 

92. Slocum's cow, June 8, 1889 (last of milking, milk). Symptoms same as in No. 90. No 
autopsy. 

93. Slocum's cow, June 8, 1889 (last of milking, cream). Symptoms same as in No. 90. Result 
positive. No autopsy. 

94. Saunder's cow, June 11, 1889 (first of milking, milk). Cough at timfes, but general health 
seems to be good. No autopsy. 

95. Saunder's cow. June 11, 1889 (first of milking, cream). Cough at times, but general health 
seems to be good. No autopsy. 

96. Saunder's cow, June 11, 1889 (last of milking, milk). Cough at times, but general health 
seems to be good. No autopsy. 

97. Saunder's cow, June 11, 1889 (last of milking, cream). Cough at times, but general health 
seems to be good. No autojisy. 

98. Mayhew's cow, June 8, 1889 (milk)). Emaciated ; cough ; enlarged lymphatics In glands ; 
no nodules in udder. Result positive. No autopsy. 

99. Mayhew's cow, June 8, 1889 (cream). Emaciated ; cough ; enlarged lymphatics in glands ; 
no nodules in udder. No autopsy. 

100. Slocum's cow, June 24, 1889 (milk). No autopsy. 

101. Slocum's cow, June 24, 1889 (cream). No autopsy. 

102. Cow R, July 10, 1889 (first of milking, milk). April 22, 1889, cough ; dulness over left 
lung ; tuberculosis. August 21st, killed : Tuberculous deposits in posterior lobes of both lungs; 
a few small nodules in capsule of spleen ; enlarged gland just above the udder ; one kidney 
slightly ii^ected : a few nodules in liver : udder slightly scirrhous. Between four and five 
months with calf; membranes and umbilical oord studded with nodules; fcetus said to be 
healthy. Microscope, no results. 
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108, Cow R, July 10, 1889 (last of milking, cream). Symptoms and post-mortem same as in 
No. 102. 

104. Cow D, July 18, 1889 (fiist of milking, milk). Symptoms same as in No. 88. Not killed 
in September, 1889. 

105. Cow D, July 18, 1880 (last of milking, cream). Symptoms same as in No. 33. Not killed 
in September, 1889. 

106. Cow £. July 19, 1889 (first of milking, milk). Symptoms same as in No. 29. Not killed 
in September, 1889. 

107. Cow E, July 19, 1889 (last of milking, cream). Symptoms same as in No. 29. Not killed 
in September, 1889. 

108. Cow G, July 28, 1889 (first of milking, milk). Symptoms same as in No. 37. Not killed 
in September, 1889. 

109. Cow O, July 28, 1889 (last of milking, cream). Symptoms same as in No. 37. Not killed 
in September, 1889. 

110. Cow F, July 25, 1889 (fint of milking, milk). Symptoms and post-mortem same as in 
No. 39. 

111. Cow F, July 25, 1889 (last of milking, cream). Symptoms and post-mortem same as in 
No. 39. 

112. Cow F, July 25, 1889 (first of milking, cream). Symptoms and post-mortem same as in 
No. 39. 

118. Cow F, July 25, 1889 (last of milking, milk) Symptoms and post-mortem same as in 
No. 39. 

114. Cow L, July 25, 1889 (first of milking, milk). ' Symptoms same as in No. 58. Not killed 
in September. 1889. 

115. Cow L, July 25, 1889 (first of milking, cream). Symptoms same as in No. 58. Not killed 
in September, 1889. 

116. Cow L, July 25. 1889 (last of milking, milk). Symptoms same as in No. 58. Not killed 
in September, 1889. 

117. Cow L, July 25, 1889 (last of milking, cream). Symptoms same as In No. 68. Not killed 
in September, 1889. 

A Study of these results shows some extremely interesting facts. 
By it, it appears that we prepared for examina,tion in the way spoken 
of above, one hundred and seventeen sets of cover-glasses from as 
many different samples of milk. Of these specimens three spoiled, 
i. e., turned sour or acid before the examination was completed, and 
must be rejected, leaving, therefore, one hundred and fourteen samples 
of milk of which the examination was completed. These samples were 
obtained from thirty-six different cows, all of them presenting more or 
less distinct signs of tuberculosis of the lungs or elsewhere, but none of 
them having marked signs of disease of the udder of any kind. 

Of these samples of milk there were found seventeen in which 
the bacilli of tuberculosis were distinctly present ; that is to say, the 
actual virus was seen in 31.5 per cent, of the samples examined (36 : 
114=31.5). These seventeen samples of infectious milk came from 
ten different cows, showing a percentage of detected infectiousness of 
27.7 (10 : 36=27.7). These results are exceedingly interesting, it 
seems to me, and I confess I am surprised at the size of the per- 
centage named. Not because I had not expected to find the bacilli 
— I have been convinced for several years that persistent search would 
show their presence in such cases as those that are here recorded — but 

18 
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because the amount of dilution to which the organisms must be sub- 
jected, diminished immensely the chance of their being found at all. 
In no c{ise have they been seen in large numbers, but equally in no 
case has a diagnosis been made where there was the slightest doubt of 
the appearance under the microscope. 

The large number of cases in which these organisms have been found 
seems to me to indicate their presence in a still greater proportion of 
cases, if only a sufficiently thorough examination of all the milk could 
be made. This, of course, is out of the question, but the results here 
given seem to establish, beyond a doubt, the fact that milk coming 
from cows with no definite lesion of the udder may contain the infec- 
tious principle of tuberculosis, if the disease be present in other por- 
tions of the body of the animal. Also, that this presence of the 
infectious principle is not merely a scientific possibility but an actual 
probability, which we should be thoroughly aware of and alive to. 
Other interesting facts shown are these : that the cream after rising is 
quite as likely to be infectious as the milk, because the bacilli were found 
in the milk nine times after the cream had risen, and in the cream eight 
times after it had separated from the milk. 

In regard to the constancy of the occurrence of the bacilli in the 
milk : in two of the ten cows in whose milk the bacilli were found, but 
one sample of the milk was examined ; and the bacilli were found in 
one sample out of several examined at different times, in two cases. 
In the remaining six cows, bacilli were found two or more times in 
different samples of the milk. So that, as far as they go, these results 
seem to indicate that the bacilli are present with a fair degree of con- 
stancy. At the same time it should not be surprising if one examina- 
tion was successful and others failed, because of the chances against 
success, owing to dilution, which were spoken of above. In nine 
of the seventeen cases the time of the milking and the portion of 
the milk used were noted ; that is to say, a sample was taken from 
the first of the milking, or the last of the milking, and then cover- 
glasses made from the milk or cream. In these cases bacilli were 
found in the cream three times, and in the milk four times, from the 
first of the milking ; in samples from the last of the milking, in the 
cream no times, and in the milk four times ; and this too seems to show 
an interesting point, viz., that the bacilli, if present at all in the udder, 
are not washed out entirely by the first manipulations of the teats, but 
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may be supposedly present in any portion of the milk. The converse 
is also indicated, that the manipulation of the udder in the process of 
milking does not express the bacilli from the tissue into the latter 
portion of the milk, but that, as before, they may be supposed to be 
pretty evenly distributed in all parts of the udder, if they be present 
at all. 

Before going on to consider the results of the inoculation experi- 
ments made with various specimens of milk, it may be well to glance 
at the condition of the cows that have been under our control from the 
time of the beginning of the experiments until they were killed, or 
until the date of preparing this paper. 



IL HUtory of Cows used forfurtlier Experiment than simple KiamincUion of t fie 

MUk. 

1. Cow A, purchased I'ebruary 16, 1888. Age 10 years, red native. Peabody Poor Farm, from 
a tuberculous herd ; enlarged submaxillary lymphatics ; both hind quarters nodulated ; calved 
prematurely several yours ago : givefl ten to twelve quarts of milk a day. January 9, 1889. 
killed : Right lung slightly tuberculous ; very large lymphatic glands in inguinal region 
above the udder ; the hmd quarters of udder were inauretea during life. Post-mortem showed 
a thickening of the walls of the ducts and sinuses, but no tuberculous deposits. Microecope 
showed bacilli in the lungs ; udder negative. 

2. Cow B, purchased February 27, 18H8. Age 10 years, high grade Jersey. Seen first June, 
1887, then was quite tuberculous. February, 1888, pulmonary tuberculosis with probable affec- 
tion of other organs: coughs and expectorates freely; gives from four to five quarts of milk 
daily : udder appears healthy. July 6, 1889, killed : General tuberculosis involving lungs, 
pleura, liver, peritoneum, ca^tsule of spleen, both ovaries, uterus (internal Ikcc), and lymphatic 
glands : the udder scirrhous, but no tubercles ; bacilli found in lungs and other organs, but no 
signs of them in the udder. 

3. Cow C, purchased February 28, 1888. Age 10 to 12 years, red native. Diagnosis of tuber- 
culosis uncertain : right hind quarter of udder nodulated ; gives eight to nine quarts of milk 
daily. No autopsy. 

4. Cow D, purchased March 22, 1888. Age 11 years, black native with some Dutch blood. 
Submaxillary lymphatics enlarged : crepitus over lower part of right lung ; no dulness on per- 
cussion. April 9th, slight nodulation in left hind quarter of udder. No autopsy made up to 
September, 1889. 

5. Cow E, purchased March 22, I88t). Age 12 years, red native. Enlarged submaxillary 
lymphatic glands ; crepitus on right .side and dulness on lower part of the right lung ; coughs 
a little occasionally. Februar>' 15, 18H9, the right hind quarter or udder nodulated. No autopsy 
up to September, 1889. 

6. Cow F, purchased March 22, 1889. Age 11 years, short-horn, red native. Enlarged sub- 
maxillary lymphatics ; crci)itus and dulness on lower part of eight side : coughs frequently. 
August 21, 1889, killed : Nodules in both lungs, and large cavity in posterior lobe of lung ; a 
number of small nodules in the liver, a few in the omentum and in walls of the small intestine ; 
some tuberculous deposit in the ribs on the ri^htside, with pleuritic adhesions : udder appeared 
healthy, except one quarter was a little scirrhous, and cr)ntained a few yellow si)Ots. The 
microscope showed these to be fat ; bacilli in the lungs ; udder negative, except one giant-cell 
with bacilli. 

7. Cow G, purchased March 22. 1888. Ago 9 years, brindle, white native. Submaxillary 
lymphatics enlarged ; crepitus and dulness over lower part of right lung ; coughs a little. No 
autopsy up to Septeml)er, 1889, 

8. Cow H, purchased March 22, iaS8. Age 15 years, red native. Submaxillary lymphatics 
enlarged; probable disease of both lungs: left hind quarter of udder slightly nodulated. 
April 10, 1889, killed : A few tubercles in left lung, and a few enlarged cheesy mesenteric 
glands, with some miliary nodules in the walls of the small intestine. Udder slightly fibrous. 
Microteope showed bacilli in lungs and glands, but no tuberculosis of the udder. 

9. Cow I, purchased March 22, 1888. Age 9 yeant, red native. Submaxillary lymphatics en- 
larged ; dulness over both lungft, and crepitus on right side ; coughs. June 10, 1889, cough 
rare, and condition very good. July 81, 1888,islight mammitiii. No autopsy up to September, 1889. 

10. Cow J, purchased April 5, 1888. Red native. Siibmaxillanr lymphatics enlarged, and 
both lungs involved ; cougns. July 9. 1889, killed : Tuberculoids or right lung and liver, and an 
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enlarged mediastinal gland ; echinooocci of liyer ; bacilli in lung ahd lirer under mlcro«oope» 
and in gland ; udder healthy. 

11. Cow L, purchaBed March 31, 1889. Supposed to be healthy when bought for another pur- 
pose ; coughed soon afterward. No autopsy up to September, 1889. 

12. Cow M, purchased February, 1889. Age 5 years, Guernsey. Examined in May. 1889: 
healthy ; does not cough, but breathes badly ; nodules in rarious parts of skin, ftom the sixe 
of a pea to a marble. June 10, 1880, many of the nodules under the skin broke, tall of badUl 
(lupus?). No autopsy made up to September, 1889. » 

13. Cow N, purchased March 27, 1888. Guernsey. January 9, 1889, killed : A few nodules in 
lunes and liver; the ovaries dropsical, and some enlarged mediastinal lymphatic glands; 
badlli found in lungs, liver, and glands ; udder healthy. 

14. Cow O, purchased February 21, 1889. Age 8 years, thoroughbred Jersey. General tuber- 
culosis. August 21. 1889, killed : Lungs full of cheesy degenerated nodules ; a few white spots 
in liver; two glands Just above udder enlarged and cheesy; left XHWterior quarter of udder 
•lightly scirrhous ; bacilli in lungs and lymphatics ; udder negative. 

15. Cow P, purchased March 1, 1888. Age 10 years, Jersey. General tuberculosis ; udder hard 
but not diseased ; families fed on milk for eight months before purchase. March 6, 1889 killed : 
General and extensive tuberculosis ; lungs a mass of disease, as were the mediastinal lym- 
phatics, visceral layer of the pericardium, and inside of the ribs, the mesentery, diaphragm, 
and (leritoneum ; a few nodules in the liver, none in the spleen : inguinal lymphatics above 
the udder enlarged, but the udder itself was not diseased ; bacilli found ever^'where, and in 
the milk ; udder negative. 

16. Cow Q, purchased April 22, 1889. Age 5 years, thoroughbred Guernsey. Coughed more or 
le.<« for a year, now a good deal ; general tuberculosis. May 8, abscess broke in lung. June 14, 
general condition good again. August 21. 1889, killed : Few miliary nodules in left lung ; 
upper Dart of postenor lobe coUapsed and the remainder emphysematous ; right lung had one 
or mldole lobes a ma!« of miliary tubercles : enlarged lymphatics in inguinal region above the 
udder ; a few nodules in the liver ; udder appeared normal. Microscope : udder negative : 
other examination not completed. 

17. Cow R, purchased April 22, 1889. Age 5 years, high grade Jersey. Cough : dulness over 
left lung ; tuberculosis ; gives ten to twelve quarts of milk. August 21, 1889, Killed : Tubercu- 
loHls in the posterior lobes of both lungs ; a few small nodules in the capsule of the spleen ; an 
enlarged inguinal gland just above the udder ; one kidney slightly injected ; a few nodules in 
liver ; udder slightly scirrhous ; between from four and five months with calf; membranes and 
umbilical cord were studded with nodules, but fwtus appeared healthy. Microscope : udder 
negative ; other examination not completed. 

18. Cow S, purchased June 25, 1889. High grade Guernsey. Breathing rapid and jerky ; has 
enlarged inguinal glands ; very little cough ; mammitis, leaving nodules in udder on July Slst, 
but August 8th this had disappeared. No autopsy up to September, 1889. 

The history of each cow, as far as we have been able to secure it, 
bears out our assertion, as far as the examinations have gone, that 
none of the udders was affected with tuberculosis — certainly so far as 
gross appearances were concerned. This was true, also, in the micro- 
scopic appearance of every case but one (No. 6, cow F). In this case 
the gross appearances in the udder were healthy, except that one 
quarter seemed to be slightly fibrous, and there were one or two yellow 
spots which were seen to be made up of fat under the microscope. With 
a low-power lens only a slight increase of fibrous tissue was observable, 
and the oil-immersion was put on merely as a matter of routine. One 
giant cell was discovered containing a number of bacilli, but a careful 
search failed to show any others, or any signs of change, except the 
increase of fibrous tissue noted above. So that the assertion is still 
true, that we have failed to discover any signs of tuberculosis that were 
easily recognizable in any of the cows here recorded, and these include 
all we have had under close observation. Those from which milk was 
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used for inoculations that are not here given had no sig^s that per- 
mitted of even a probable diagnosis by skilled veterinarians. 
The following series of experiments are interesting. 



Examined 40 days later. 
Examined 40 days later. 
Examined 51 days later. 



III. Inoculation Experiments with Rabbits} 

1. January 15, 1889. 5 c. c. milk of cow D inoculated. Examined 44 days later. 

2. January 15, 1889. 10 c. c. milk of cow D inoculated. Examined 44 days later. 

8. January 15. 1889. 6 c. c. milk of cow D inoculated. Examined 44 days later. 
Small amount of fluid in abdominal cavity. 

4. January 19, 1888. 6 c. o. milk of cow E inoculated. 

5. January 19, 1889. 8 c. c. milk of cow E inoculated. 

6. January 19, 1889. 7 c. c. milk of cow E inoculated. 
Minute punctate hemorrhages in the lung. 

7. January 22, 1889. 3 c. c. milk of cow P inoculated. 

3 c. c. milk of cow F inoculated. 
5 c.c. milk of cow F inoculated. 
5 c. c. milk of cow G inoculated. 
5 c. c. milk of cow G inoculated. 

12. January 26, 1889. 10 c. c. milk of cow 6 inoculated. Examinod 45 days later 

13. January 29. 1889. 4 c. c. milk of cow II inoculated. Examined 51 days later 

4 c. c. milk of cow H inoculated, 
lu c. c. milk of cow H inoculated. 

4 c. c. milk of cow I inoculated. 

5 c. c. milk of cow I inoculated. 
5 c. c. milk of cow I inoculated. 

2 c. c. milk of cow M inoculated. 

3 c. c. milk of cow M inoculated. 
3.5 c. c. milk of cow M " 

c. milk of cow L inoculated. 
6 c. c. milk of cow L inoculated. 



No results. 
No result!. 
Noresultai 

No results. 
No results. 
No results. 



8. January 22, 1889. 

9. January 22, 1889. 

10. January 26, 1889. 

11. January 26, 1889. 



Examined 88 days later. 
Examined 48 days later. 
Examined 48 days later. 
Examined 45 days later. 
Examined 45 days later. 



14. January 29, 1889. 

15. January 29, 1889. 

16. February 2,'1889. 

17. February 2, 1889. 
IS. February 2, 1889. 

19. FBbniary 5, 1889. 

20. February 5, 1889. 

21. February 5, 1889. 

22. March 5. 1889. 5 c 

28. March 5, 1889. 
Wen under throat. 

24. March 5, 1889. 

25. March 9, iaS9. 



Examined 51 days later. 

Examined 51 days later. 

Examined 54 days later. 

Examined 54 days later. 

Examined 54 days later. 

Examined 57 dasrs later. 

Examined 57 days later. 

Examined 57 days later. 
Examined 58 days later. 
Examined 58 days later. 



No results. 

No results. 

No results. 

No results. 

No results. 

No results. 

No results. 

No results. 

No results. 

No results. 

No results. 

No results. 

No results. 

No results. 

No results. 
No results. 
No results. 



Examined 58 days later. No results. 
Examined 58 days later. Enlarged 



4 c. c. milk of cow P inoculated. 

5 c. 0. milk of cow L inoculated, 
gland near Uver ; pin-head nodules in spleen, liver, kidney, and diaphragm ; aU show baeUH 
under the microKope. 

26. March 9, 1889. 5 c. c. milk of cow P inoculated. Examined 58 days later. No results. , 

27. March 9, 1889. 5 c. c. milk of cow P inoculated. Examined 58 days later. Pin-head no- 
dules in spleen ; hirsute nodules In liver and peritoneum, and large ones in lungs ; bacilli found 
in all qf than. 

28. March 9. 1889. 4 c. c. milk of cow P inoculated. Examined 58 days later. 

29. March 9, 1889. 5 c. c. milk of cow () inoculated. Examined 58 days later. 

30. March 9. 18^9. 4 c. c. milk of cow O inoculated. Examined 58 days later. 
Nodule size of nplit pea in edge of liver, roccidium ovl forme. 

31. March 18, 1889. 1 c. c. milk of cow E inoculated. Examined 75 days later. 

32. March 18. 1889. 1 c. c. milk of cow E Inoculated. 
Unusual emaciation, but nothing else abnormal. 

33. March 18, 1889. 1 c. c. milk of cow E inoculated. 

34. March 18, 1X89. 3 c. c. milk of cow D inoculated. 

35. March 18, 1889. 5 c. c. milk of cow D inoculated. Examined 72 days later. 

36. March 18, 1889. 4 c. c. milk of cow D inoculated. Examined 72 days later. 

37. March 19. 1889. 6.5 c. c. milk of cow F 
Coccidium ovl forme in liver. 

38. March 19, 1889. 6.5 c. c. milk of cow F 

89. March 19, 1889. 1 c. c. milk of cow F inoculated. 
Bladder worms. 

40. March 23, 1889. 8 c. c. milk of cow G inoculated. Examined 74 days later. 

41. March 28, 1889. 1 c. c. milk of cow G inoculated. Examined 75 days later. 



Examined 74 days later. 

Examined 72 days later. 
Examined 72 days later. 



Examined 73 days later. 

Examined 73 days later. 
Examined 73 days later. 



No results. 
No results. 
No results. 

No results. 
No results. 

No results. 
No results. 
No results. 
No results. 
No results. 

No results. 
No results. 

No results. 
Material lost 



1 The inoculations were all made in the subcutaneous tissue* 
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Examined 71 days later. 
Examined 71 days later. 
Examined 71 days later. 

Examined 68 days later. 

Examined 52 days later. 

Examined 52 days later. 



Examined 31 days later. 

Examined 51 days later. 

Examined 52 days later. 

Examined 47 days later. 



No results. 
No results. 
No results. 

No results. 

No results. 

BacilH found 

No results. 

No re- 



42. March '26, 18«9. 1 c. c. milk of cow H inoculated. 

43. March 26, 1S89. 1 c. c. milk of cow U inoculated. 

44. March 26, 1889. 1 c. c. milk of cow H Inoculated. 
Coccidium ovl forme In liver. 

45. March 30, 1889. 1 c. c. milk of cow L inoculated. 
Coccidium oviforme in liver. 

46. May 11, 1889. U.5 c. c. milk of cow L inoculated. 
Bmall fibromata in liver. 

47. May 11, 1889, 0.75 c. c. milk of cow L inoculated. 
in tnwUl nodulen in liver. 

48. May 11, 1889. 1 c. c. milk of cow L inoculated. Examined 52 days later. 

49. June 10, 1889. 1 c. c. milk of Slocum's cow inoculated, 
fults. Uni'mia ; coccidium ovi forme in liver. 

50. June 11. 1889. 1 e. c. milk of Slocum's cow inoculated, 
■ults. Uraemia ; eo<'cidium oviforme in liver. 

51. June 11, 1889. 1 c. c. milk of Slocum's cow inoculated 
salts. 

62. June 14, 1889. 1 c. c. milk of Baunder'.s cow inoculated. Examined 47 davs later. No re- 
sults. Apoplexy. 

53. June 14. 1889. 1 c. c. milk of Saunder's cow inoculated. Examined 47 days later. BaciUi 
found in stntUl noduh in liver. 

54. June 14, 1889. 1 c. c. milk of Saunder's cow inoculated. Examined 48 days later. Cheesy 
nodule size of ha%el-nut at point of inoculation ; abdominal glands enlarged -JhaciUi in nodul^ 
ai point qf inoculation. 

55. June 16, 1889. 1 c. c. milk of Mayhew's cow inoculated. Examined 48 days later. No 
results. Coccidium oviforme in liver. 

66. June 16, 1889. 1 c. c, milk of Mayhew's cow Inoculated. Examined 44 days later. No 
results. Coccidium oviforme in liver. 

57. June 21, 1889. 1 c. c. milk of Mayhew*« cow inoculated. Examined 48 days later. No 
resultfl. 

IV. Results of Inoculations in Guinea-pigs. 



No re- 
No ro- 



1. 
2. 
3. 
4. 
6. 
6. 
7. 

8. 

9. 

10. 

11. 

12. 

13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 



8 c. c. milk of cow I) inoculated. 

7 c. c. milk of cow D inoculated. 

4 c. c. milk of cow D inoculated. 

4 c. c. milk of cow E inoculated. 

4 c. c. milk of cow E inoculated. 

4 c. c. milk of cow E inoculated. 

3 c. c.;railk of cow F inoculated. 
Punctate hemorrhages in lung. 

January 22, 1889. 3 c. c. milk of cow F inoculated. 
Punctat43 hemorrhages in lung. 

January 22, 1889. 1 c. c. milk of (K)w F inoculated. 
Punctate hemorrhages in lung. 

January 26, 1889. 3 c. c. milk of cow (J inoculated. 
Acute i»eritonitiB. 

January 26, 1H89. 5 c. c. milk of cow O inoculated. 



January l."», 1889. 
January 15, 1889. 
January 15, 18S9. 
January 19, 1889. 
January 19, 1889. 
January 19, 1889. 
January 22, 1889. 



Examined 44 days later. 
Examined 44 days later. 
Examined 44 days later. 
Examined 40 days later. 
Examined 40 days later. 
Examined 40 days later. 
Examined 48 days later. 



No results. 
No results. 
No results. 
No results. 
No results. 
No results. 
No results. 



Examined 48 days later. No results. 

Examined 48 days later. No results. 

Examined 4 days later. No results. 

Examined 2 davs later. No results. 



PlourLsy and lobar pneumonia ; a pig in saime pen at farm had died of pneumonia, Jan. 24. 

5 c. c. milk of cow G inoculated. Examined 45 days later. No results. 



January 26, 1889 
Pregnant. 

January 29, 1S89. 4 c. c. milk of cow H inoculated. 

January 29, 1889. 10 c. c. milk of cow II inoculated. 

January 29, 1889. 10 c. c. milk of cow H iucK'ulated. 

February 2, 1889. 3 e. c. milk of cow I inoculated. 

. 5 c. c. milk of cow I inoculated. 

4 c. c, milk of cow I inoculated. 

2 c. c. milk of cow M inoculated. 

2 c. c. milk of cow M inoculated. 

2 c c. milk of cow M inoculated. 

3 c. c. milk of cow L inoculated. 

4 c. c. milk of cow L inoculated. 



February 2, 2SS9. 
February 2, 1889. 
February 5, 18<^9. 
February 5, 1889. 
Februars' 5, 1889. 
March 5. 1889 
March 6,1889 



Examined 51 dayslat«r. 

Examined 51 days later. 

Examined 41 days later. 

Examined 54 days later. 

Examined 54 days lat«r. 

Examined 57 days later. 

Examined 57 days later. 

Examined 57 days later. 

Examined 57 days later. 
Examined 5S days later. 
Examined 58 days later. 



No results. 
No results. 
No results. 
No results 
No results. 
No results. 
No results- 
No results. 
No results. 

No results. 

No results. 



March 9, 1889. 4 c. c. milk of cow P incx;ulat«d. Examined 9 days later. Cheesy mass 
at point of inoculation in abdominal walls 1 inch long, 3 lines thick, 3^ inch broad ; spleen 
congested ; the right lung, middle lobe congested : bacilli found in cover-glan preparations 
and in sections. 
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25. 
26. 
27. 

28. 

29. 
30. 
81. 
32. 
33. 
84. 
35. 
36. 
87. 

88. 
89. 
40. 
41. 
42. 
43. 
44. 

45. 
46. 
47. 

48. 
49. 
50. 
51. 
52. 
53. 

51. 
55, 
66. 
57. 

58. 

59. 

60. 
61. 
62. 
68. 

64. 

65. 



March 9, 1889. 5 c. c. milk of cow P inoculated. Examined 58 days later. Miliary 
nodules in liver and spleen, containing barilli in tfctions. 

March 9, 1889. 5 c. c. milk of cow P inoculated. Examined 58 dayv later. Many miliary 
nodules in liver and spleen containing bacilli in cover-glasses and sections. 

March 9, 1889. 4 c.c. milk of cow O inoculated. Examined 13 days later. Both supra- 
renal capsules and posterior mediantinal glands enlarged and cheesy ; a few nodules in 
each lung partially softened ; baciUi found in all qf thein in cover-glass preparations and 
sections. 

March 9, 1889. 2 c. e. milk of cow () inoculated. Examined 58 days later. Miliary 
nodules in both liver and spleen ; baeilH in sections and cover-glass preparations. 

March 9, 1889. 2 c. c. milk of cow () inoculated. Examined 58 days later. No results. 

1 c. c. milk of cow E inoculated. 

1 c. c. milk of cow E inoculated. 

1 c. c. milk of cow E inoculated. 

2 c. c. milk of cow D inoculated. 
2 c. c. milk of cow D inoculated. 
1 c. c. milk of cow D inoculated. 

0.6 c. c. milk of cow F inoculated. 

1 c.c. milk of cow P inoculated. Examined 73 days later. Liver con- 
tained seveml small nodules ; perihepatitis with adhesions to .diaphragm : spleen en- 
larged : baciUi found in cover-glass and sections of spleen and liver. 

March 19, iaS9. 1 c. c. milk of cow F inoculated. Examined 73 days later. 

1 c. c. milk of cow G Inoculated. 

1 c. c. milk of cow G inoculated. 

1 c. c. milk of cow G inoculated. 

1 c. c. milk of cow H inoculated. 

1 c. c. milk of cow H inoculated. 

1 c. c. milk of cow H inoculated. 



March 18, 1889. 
March 18, 1889. 
March 18, 1889. 
March 28, 1889. 
Maroh 18, 1889. 
March 18, 1889. 
March 19, 1889. 
March 19, 1889 



Examined 64 days later. 
Examined 64 days later. 
Examined 64 days later. 
Examined 64 days later. 
Examined 64 days later. 
Examined 64 days later. 
Examined 73 days later. 



No results. 
No results. 
No results. 
No results. 
No results. 
No results. 
No results. 



March 23. 1889. 

March 23, 1889. 

March 23, 1889. 

March 26, 1889. 

March 26, 1889. 

March 26, 1889. 
Marasmus. 

March 30, 1889. 

March 30, 1889. 

March 30, 1889. 
Marasmus. 

April 2.1889. 

April 4.1889. 

April 2, 1889. 



Examined 73 days later. 
Examined 73 days later. 
Examined 73 days later. 
Examined 41 days later. 
Examined 41 days later. 
Examined 28 days later. 



No results. 
No results. 
No results. 
No results. 
No results. 
No results. 
No results. 



1 c.c. milk of cow 1 inoculated. 
1 c. c. milk of cow 1 inoculated. 
1 c. c. milk of cow I inoculated. 



Examined 41 days later. 
Examined 41 days later. 
Examined 9 days later. 



No results. 
No results. 
No results. 



Examined 05 days later. 
Examined 65 days later. 
Examined 6^ days later. 
Examined 65 days later. 
Examined 6r> days later. 



No results. 
No results. 
No results. 
No results. 
No results. 



Examined 65 days later. BaciUi found 



1 c. c. milk of cow O inoculated. 

1 c. c. milk of cow O inoculated. 

1 c. c. milk of cow O inoculated. 

April 2, 1889. 0.5 c. c. milk of cow O inoculated. 

April 2, 1889. 1 c. c. milk of cow O inoculated. 

April 2. 1889. 1 c. c. milk of cow O inoculated. 
in liver in smalt nodules. 

May 11, 18M9. 0.5 c. c. milk of cow L inoculated. Examined 52 days later. No results. 

May 11,1889. 1 c. c. milk of cow L ImMsulated. E.xamined 52 days later. No results. 

May 11, 1889. 1 c. c. milk of cow L inoculated. Examined 52 days later. No results. 

June 10, 1889. 1 c. c. milk of Slooum's cow inoculated. Examined 52 days later. No re- 
sults. Many small n(Hlules in spleen, a few in liver. Microscopic examination liasty. 

June 10, 1889. 1 c. c. milk of Slocum's row inoculated. Examined 52 days later. No re- 

suits. 

June 10. 1889. 1 c.c. milk of Slocum's cow inoculated. Examined 52 days later. En- 
larged lymphatic gland in inguinal region ; many minute nodules in spleen ; a few in 
liver ; bacilli in sections of gland. 

June 14, 1889. 1 c. c. milk of Saundur's cow inoculated. Examined 50 days later. Spleen 
slightly enlarged and granular ; bacilli in sections qf spleen. 

June 14, 1889. 1 c.c. milk of Saunder's cow ino(nilated. Examined 50 days later. Spleen 
slightly enlarged and granular. Microscope— not finished in September. 

June 14, 1889. 1 c. c. milk of Saunder's cow inoculated. Examined 50 days later. Spleen 
slightly enlarged and granular. Microscope : negative ; examination hasty. 

June 21, 1889. 1 c. c. milk of Mayhew's cow Inoculated. Examined 50 days later. Spleen 
enlarged and granular ; liver containe<l two .small white spots ; enlarged gland In in- 
guinal region ; baciUi found in section of gland. 

June 21, 1889. 1 c. c. milk of Mayhew's cow inoculated. Examined 59 tiays later. Spleen 
enlarged and granular; enlarged lymphatic glands in inguinal region. Microscope: 
bacilli in gland 

June 21, 1889. 1 c. c. milk of Mayhew's cow inoculatc<i. Bxamined 50 days later. Spleen 
enlarged and granular; liver one large nodule ; enlarged lymphatic glands in inguinal 
region. . Microscope : baciUi in gland. 



280 SRN3T, 

We also made an interesting series of experimental inoculations in 
rabbits and guinea-pigs with milk or cream from various cows, in 
varying quantities and at different times. Of rabbits there were used 
fifty-seven animals. Of these, five were inoculated with milk which had 
turned sour, two died of intercurrent diseases in a few days (coccidium 
oviforme), and of one the material was lost before the microscopic 
examination was completed — so that eight animals are to be rejected, 
leaving forty-nine upon which the results can be based. Out of these, 
five were made more or less tuberculous, as proven by microscopic 
examination, and in forty-four the results were negative — that is to 
say, we obtained 5 : 49, or 10.2 per cent, of success out of all inocula- 
tions in rabbits. 

There were used thirty-three different specimens from thirteen dif- 
ferent cows — that is, there were 23 per cent. (3 : 13) successful results 
from the cows used, and 15.15 percent. (5:33) successful results 
from the specimens used. 

Positive results were obtained from 

Cow P twice (at different times). 

Cow L once. 

Saunder's cow twice (at different times). 
The results of the inoculations of guinea-pigs arc more striking. 
There were sixty-five animals used in all. Of these, nine were in- 
oculated with sour milk or cream, and two died in a day or two of 
other diseases (peritonitis and pleurisy). There are, therefore, but 
fifty-four that should be counted. In them, there were twelve posi- 
tive results, or 28.57 per cent. (12:42) successes out of all the inocu- 
lations. There were used thirty-two specimens from fourteen different 
cows, and the successful results came from six different cows — that is, 
42.8 per cent. (6:14) of the cows were shown in this way to have 
infectious milk, and 37.5 per cent (12:32) of the specimens used 
were shown to have active infectious properties. 
Positive results were obtained from 

Cow P (three times in two different inoculations). 

Cow D (three times in three different inoculations). 

Cow F (once). 

Slocum cow (once). 

Saunder*s cow (once). 

Mayhew cow (three times in two different inoculations). 
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The combining of the results obtained from both rabbits and guinea- 
pigs shows the following : Successful results were obtained in milk 
from cow P three times (two different specimens) in guinea-pigs, and 
twice in rabbits (two different specimens) ; from cow L once in rab- 
bits ; from cow three times (three different specimens) in guinea- 
pigs ; from cow F once in guinea-pigs ; from the Slocum cow once in 
guinea-pigs ; from the Saunder's cow once in guinea-pigs, and twice 
in rabbits (two different specimens), and from the May hew cow three 
times in guinea-pigs (two different specimens) — that is to say, out of 
fourteen cows used the milk was shown to be infectious in seven, or 
60 per cent., by inoculation experiments. 

An interesting fact is also shown by a comparison of Tables I., III., 
and lY., and that is, that bacilli were found in the milk or cream, 
and successful inoculation experiments made in animals with the same 
specimen in five different cases (including eight of the successful 
ones) as follows ; 

Cbmpctrison of the dates when Bacilli xoere found in the Milk and the same MUk 

was used for successful Inoculation Experiments, 

Cow. PiMitfM. Po$iti9«. Po$mv, 

Corer-glaM. Guinea-pig. Rabbit 

P. Cream, u,u. Cream, a.m., Marcli 9, 1889 Cream, a.m., March 9, 1889 

Cr«am« p.h -I ^r<^™> >'•>'■' March 9, 1889 Cream, p.m., March 9. 1889 

' Cream, p.m., March 9, 1889 
O. Fint of millcing, cream. First of milking, cream, 

March 9, 1889. March 9, 1889 

Slocum. Last of milking. Last of milking, 

Jnne 10, 1889 
Mayhew. Lastof milking, milk. Last of milking, milk, 

Jnne 21, 1889 

The inoculation experiments, above detailed, seem to me to be de- 
serving of consideration because they were done under the most 
careful precautions that could be devised. In all cases the experi- 
ment animals were kept under observation long enough to determine, 
so far as could be seen, that they were in good health, and after the 
inoculations they were separated and kept under close watch, but in 
healthy surroundings. Some of those that were used were inoculated 
immediately after purchase, because of a scarcity of the supply at the 
farm, and were not in good condition. But as no sign of tuberculosis 
appeared in any of these, their ill health cannot come in as a disturb- 
ing factor in the results. 



■ 
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Table V. shows the results obtained from certain feeding experi- 
ments with calves. 

V. Results of Feeding Experiments with Oalves, 

1. Calf A. February 18, 1888. Healthy parentage. To Feb. 27th fed with milk from cow H, 
to Dec. 19th finom cows A and B, and to Sept. 26th from cows A and C. Sept. 26th, temp. 102.S*>; 
feverish and constipated on April 16th, temp. 101°, otherwise fairlv well. Killed Sept. 26. ISSS. 
Two mediastinal glands much enlarged and calcareous, and a nodule as big as a pigeon's egr 
in the middle lobe of the right lung ; one of the post-pharyngeal glands was enlarged, as well 
as a prescapular^gland on the left side. Microscope : oaciUi tn all wte specimens. 

2. Calf B. February 29, 1888. Healthy parentage. To April 9th fed with milk fh>m cows B 
and C, to July 6th from cows B and H. Began to breathe badly in ab-)ut a month ; became 
gradually worse, with increasing cough ; temp, from 101.5° to 103°. Killed July 6, 1888. Poste- 
rior laryngeal lymphatics enlarged, especially on right side, with cheesy and calcareous de- 
posits, accounting for the difficulty in breathine ; an enlarged gland in mediastinum ; two 
small nodules in anterior lobe of right lung ; a nodule on posterior iace of the liver. Microscope 
(A. P.) : negative as &r as bacilli are concerned. 

3. Calf C. Aprils, 1888. Healthv mrentage. Fed with milk from cow E. Sept. 25th, temp. 
102.5°. Killed Sept. 26, 1888. Slightly enlarged me<Iiastinal and lymphatic glands ; some &t 
around heart ; general appearance good ; material not saved. 

4. Calf D. April 9, 1888. Healthy parentage. Fed with milk fh>m cow D. Sept 25th, tempw 
102°. Killed Sept. 26, 1888. Very few small nodules in the liver. Microscope snowed baeuU 
qf tuberctUosui. 

5. Calf E. July 9, 1888. Healthy parentage. Fed with milk from cow J. Killed Jan. 9, 1889. 
Nothing abnormal found. 

6. Calf F. September 21. 1888. Health parentage. Fed with milk from cow J. Killed April 
10, 1889. A few small diffuse n(xlules in liver, and a slightly mottled appearance of one kidney. 
Microscope showed bacilli of tuberculosis. 

7. Calf G. October 14, 1889. Bom on farm. Fed with milk from cows D and J. Killed April 
10, 1889. A few small nodules in liver. Microscopic preparation thrown away. 

8. Calf H. December 4, 1888. Healthy parentage. Fed with milk from cows E and F. Killed 
April 10, 1889. A small pale spot in liver near lower border of right lobe. Microscope showed 
bacilli of tubcrctdona. 

9. Calf I. Februar>' 18, 1889. Healthy parentage. Fed with milk from cow D. July 20th, 
temp. 101.5°. Killed Aug. 13, 1889. Two small wnitish spots on anterior surface of the liver. 
Small congested jiatches on surface of kidney running into the medullary portion. A hasty 
microscopic examination of kidney negative. 

10. Calf J. February 25, 1889. Healthy parentage. Fed with milk from cows O and K. 
April 29th, calf coughs a little ; June 20th, temp. 102° ; July 10th, temp. 102° ; cough had dis- 
appeared. Slight increase in size of mesenteric Ivmphatlc glands ; kidney^' similar to those of 
calf J. A hasty microscopic examinatl(m of gland negative. 

11. Calf K. Marc!h 29, IHm. Healthy imrentage. To April 13th fed with milk from cow M. 
April 29th slight rnnning at nose : June IHth coughs a little : June 20th much cough ; temp. 
102.6° ; July 20th temp. 102.2°. Kidneys congested as preceding : a small whitish spot on the 
liver; posterior portion of right lung 8oliditied slightly (looking a little like lung of contagious 
pleuro-pneunwrnia) : pleura thickened ; microscopic appearances similar to those of chronic 
interstitial pneumonia ; a hasty microscopic examination of kidney negative. 

12. Calf L. May 1, 1889. Healthy })arentage. Fed with milk from cow L. June 3d coughs 
slightly : June 4th much corigh ; June 20th temi>. 102° : July 20th temp. 102.5°, cough less, and 
Aug. 1st none. Nothing found except slight congestion of kidneys in patches, similar to pre- 
ceding. Microscf)pic examination showed simple hy|)ericmia. 

13. Calf M. Mav 3, 1889. Healthy parentage. Fe<l with milk fn)m cow R. June 18th slight 
cough ; June 2()th temp. 101.5° ; July 20th temp. 101. r)0 ; Aug. 1st no cough. Kidneys congested 
as ]>receding ; liver contained u number of grayish, translucent nodules, some size of a pea, 
similar to miliary tuberculosis. Microscopic examination showed bacilli of tuberculosis in litter. 

14. Calf N. Mav 16, 1889. Healthy imrentage. Fed with milk from cow^ P. July 2d temp. 
102°. Not killed in September. 

15. Calf O. Mav 17. 1889. Health v parentage. To June 1st fed with milk from cow F, cow E. 
July 20th temp. 102.6°. Not killed in September. 

By this table it appears that there were thirteen calves used, and 
fed for varying lengths of time with milk from cows aSected with 
tuberculosis, but not of the udder. Of these, the material was thrown 
away from one before the microscopic examination, and this should be 
rejected in the final results. Of the remainder there were five posi- 
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tive results obtained and one suspicious. The latter is counted as 
negative, for the reason that, although giant cells and granulation 
tissue were seen, no bacilli were found. There were, therefore, five 
out of twelve positive results, or 41.66 per cent. It should also be 
said that of those counted as negative three sets of specimens were 
suspicious, but were hastily examined for the purposes of this paper, so 
that a more careful search may very probably increase the percentage 
of success. 

The last table I shall present (VI.) is made up from feeding ex- 
periments on one set of pigs, the milk being given to them from the 
same cows as before ; there were seven pigs used in all, from one litter 
and healthy parents. 

Of these, examination showed negative results in two, positive 
results in two, one was subjected to a very hasty microscopic exam- 
ination, and the material from two was thrown away — a mistake, as 
was shown by the results of the microscopic examination of the 
material from No. 3. There are to be counted, therefore, only five, 
giving as successful results 40 per cent. 

VI. Results of Feeding Experiments with Pigs. 

1. March 28, 1883. Bouebt in BriKhton : eight months old. May 28th changed to open-air 
pen ; cough before this, wnich lessened, and disappeared in a month. Fed with milk fh)m 
cows E and H : both tuberculous, but with no lesions in the udder. Killed July 26, 1888. Slight 
pleuritic adhesions of left lung ; liver in lK>th anterior and posterior surfaces snowed yellowish 
nodule size of a pin-head. Microsct^pic examination showed bacUU of tutxrctUosis in the liver. 

2. March 28, 1888. History same as in No. 1. Fed with milk fh)m same cows as in No. 1. 
Killed July 26, 18H8. Small nodule in left lung on external sur&ce. Nodules in liver similar 
to those in No. 1 ; submaxillary lymphatics somewhat enlaixed. Microscopic examination 
not completed. 

3. March 26, 1888. History same as in No. 1. Fed with milk firom same cows as in No. 1. 
Killed September 26, 1888. Post-mortem negative. 

4. March 28. 1888. History same as in No. 1. Fed with milk ttom same cows as in No. 1. 
Killed September 26, 1888. Post-mortem negative. 

5. March 28, 1888. History same as in No. 1. Fed with milk from same cows as in No. 1. 
Killed December 11, 1888. Post-mortem negative. 

6. March 28, 1888. History same as in No. 1. Fed with milk ttom same cows as in No. 1. 
Killed December 11, 1888. Post-mortem negative. 

7. March 28, 1888. History same as in No. 1. Fed with milk from same cows as in No. 1. 
Killed December 11. 1888. Two small nodules in the spleen and a few in the liver. Microscopic 
examination showed bacilli of tuberduosi*. 

By the cover-glass examinations we have shown that the milk con- 
tained infectious material in ten cows out of thirty-five from which the 
milk was examined for bacilli — that is, in 28.57 per cent. We have 
also shown that the milk was infectious, by inoculation experiments, 
in seven out of fourteen of the cows from which the milk came — that 
is, 50 per cent. And we have shown the infectious nature of the 
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milk by ocular demonstration and successful inoculation from the 
same specimens in five out of fourteen used — or, 85.7 per cent. 

These results are, to a certain extent, preliminary — that is to say, 
they are but part of the work upon this subject which is being done 
under the auspices of the Massachusetts Society for the Promotion 
of Agriculture. The work will not be completed, at any rate, until 
next year. 

They show, however : 

1st, and emphatically, that the milk from cows affected with tuber- 
culosis in any part of the body may contain the virus of the disease. 

2d. That the virus is present whether there is disease of the udder 
or not. 

3d. That there is no ground for the assertion that there must be a 
lesion of the udder before the milk can contain the infection of tuber- 
culosis. 

4. That, on the contrary, the bacilli of tuberculosis are present and 
active in a very large proportion of cases in the milk of cows affected 
with tuberculosis but with no discoverable lesion of the udder. 



DISCUSSION. 

Dr. W. T. Councilman : I regard this paper as one of the most valuable 
contributions that have been lately made to the history of tuberculosis. 
There is no impossibility in the way of the bacillus being present in the milk 
without any lesion of the udder. This is perfectly analogous to the presence 
of the bacilli in the tubules of the testicle without any tubercular lesion of 
the testicle. Some of the most important results that have come from the 
recent studies of tuberculosis have been the light thrown on the mode of 
inoculation. It is known that in human tuberculosis inoculation by the 
alimentary canal plays an important part. It is probable that in almost all 
cases of mesenteric tabes the infection takes place by the alimentary canal. 
It has been very conclusively shown that this may occur without any demon- 
strable lesion of the alimentary canal. This occurs not only in children, but 
in certain cases of adults it can be conclusively shown that the virus must 
have entered in this way, because we find the first changes in the lymph 
glands supplied by the lymph vessels from the alimentary canal, and if there 
is further infection it proceeds from these glands. I have a case in mind 
where the primary lesion was a large ulcer of the small intestine, and from 
this ulcer general peritonitis ^as set up. That was in a man, sixty years of 
age. 
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I think that one thing should he taken into consideration in regard to the 
frequency with which children become infected through the alimentary 
canal, and that is, that possibly the infection is no£ in all cases to be attrib- 
uted to the food. Children have a habit of putting all things in their 
mouths, and the children of tuberculous parents have ways of getting the 
bacilli into their alimentary canals in other methods than by the food. 

I think that it would be an important thing for the government to take in 
hand the stamping out of tuberculosis in the same way as it has pleuro- 
pneumonia, by killing all of the affected animals. This would, of course, 
involve an enormous outlay of money, but one which would bear ample 
recompense. It is. however, doubtful if this could be made as thorough a 
procedure as in the case of pleuro-pneumonia. In the latter affection, when 
we have destroyed all the disease we have done away with all the means of 
infection in that immediate neighborhood, whereas, in tuberculosis, if we 
should destroy all of the tuberculous cattle in a certain area, we have the 
possibility of infection of cattle by men. I do not think that much is known 
in regard to the modes of infection in cattle. We do not know how far infec- 
tion takes place from cow to cow. Cows are known not to expectorate much. 
If it is true that cattle become infected from men, it would be difficult to 
stamp out the disease effectually, although it would be lessened by killing the 
infected cattle. 

D&. William H. Welch : I desire to express my admiration for the 
valuable work done by Dr. Ernst. The results reported in his paper consti- 
tute an original and genuine contribution to our knowledge of an important 
subject. As he has said, Koch's statement that the milk of tuberculous cows 
is likely to carry infection only when the udder is tuberculous, was based evi- 
dently upon theoretical reasoning. There is no experimental basis for that 
statement. It is only comparatively recently that this aspect of the question 
has become prominent. The first investigations were directed to the determi- 
nation of the nature of bovine tuberculosis or perkticht, particularly as to its 
identity with human tuberculosis. When this identity was established, the 
next point was to determine the transmissibility of bovine tuberculosis by 
inoculation of animals, and when the milk was used in these experiments, 
naturally, cases were selected in which the udder was manifestly tuberculous. 
The positive results obtained in these inoculations, of course, did not justify 
the inference that the milk might not also be infectious in tuberculous ani- 
mals without evident disease of the mammary glands. These results made it 
important to undertake just such experiments as those conducted by Dr. 
Ernst. All of the experiments hitherto made upon this point, particularly 
those of Bollinger, tend in the same direction, namely, to the conclusion that 
the milk is capable of conveying tuberculous infection in a certain, and that 
not a small, number of tuberculous cows, whose udders are apparently free 
from tuberculous disease, but in none of the experiments has the demonstra- 
tion been so complete and satisfactory, and based upon so large a material as 
in those of Dr. Ernst 
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The question is 'of pathological, rather than of practical interest, whether 
in these cases the udder, although gross tuberculous lesions are absent, is actu- 
ally free from tuberculous foci. This question can be answered only by a 
careful histological study of the mammary gland, and this is likely to prove 
most laborious. The observations of Jani have shown that tubercle bacilli 
may be present in the genital glands without tuberculous lesions, and the same 
may be true of the lacteal glands. 

When the tuberculous process is localized in the thoracic cavity, as is cus- 
tomary, there seems to be only one way by which the tubercle bacilli can be 
conveyed to the mammary gland, and that is by the blood-current. A careful 
study of the tuberculous process in human beings, shows that it cannot be rare 
in ordinary cases of localized pulmonary tuberculosis for a few tubercle bacilli 
to enter the general circulation, too few to cause generalized miliary tubercu- 
losis. We find not infrequently in these cases a few scattered miliary tubercles 
in the kidney, the spleen, and other organs. We cannot suppose that the 
infectious quality of the milk is referable simply to the bacilli which may be 
conveyed to the gland by the circulation, for the meat of these animals is not 
found to contain enough bacilli to carry infection, and it is not apparent why 
the bacilli should not reach the muscular tissue as well as the mammary 
gland. Bollinger assumes that the jtubercle bacilli are eliminated by the 
mammary gland. It seems likely that the tubercle bacilli brought to the gland 
by the blood current escape into the milk, and here, in this favorable culture 
medium, in the acini and ducts, may multiply. We cannot, however, with 
our present knowledge, assert that this takes place without any histological 
change, although it is clear that it may occur without easily demonstrable 
change. The supposition that the milk becomes infected by tubercle bacilli 
entering the lacteal ducts from without, seems to me less probable than the 
view suggested. 

It would be interesting if Dr. Ernst would tell us what lesions were pro- 
duced in the calves and pigs which he successfully infected with the milk. 
Were lesions produced like those observed in sucking pigs whose mothers 
have tuberculous udders ? In these I have seen the mucous membrane of 
most of the intestinal canal converted into an almost continuous caseous mass, 
rich in tubercle bacilli, a picture unlike anything observed in the intestinal 
tuberculosis of human beings. 

Dr. H. C. Ernst : The appearances referred to by Dr. Welch would not 
be likely to be found in the animals we experimented upon, for the reason 
that they were killed too soon. We killed, as a rule, six weeks after the 
inoculation, in order to avoid as far as possible the chance of accidental infec- 
tion. We never got very advanced tuberculosis in any case, but it seemed 
better to avoid this chance of accidental infection by early killing, and as far 
as possible, than ,to wait for further pathological change. 
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TUBERCULOSIS. 
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The exact value of any therapeutic measure in the treatment of 
phthisis can only be determined after a considerable lapse of time and 
a comparison of the clinical reports of diflFerent observers made on an 
extensive scale. The present notes, therefore, which only embrace 
the study of four cases treated for periods varying from one to a little 
over four months, can necessarily constitute but a very meagre contri- 
bution to the clinical side of the question. Inasmuch, however, as 
the inhalation of hot air has been put forward as a distinctly antipara- 
sitical method, the report of some observed facts bearing on the bacte- 
rial study of these cases may, even at this early date, prove of some 
value in reaching a conclusion regarding its merits as a specific. 

The literature of the subject has until recently been confined to the 
observations of Louis Halter,* published in September, 1888, on the 
immunity of lime-burners from pulmonary phthisis ; to the work of 
Dr. KrulP on hot air inhalations for tuberculosis, and to a paper pub- 
lished by Dr. Louis Weigert in the Medical Record for December, 
1888. More recently articles by A. Jacobi,^ Renzi,* Kohschutter,* 
and Sears,^ reporting the results of their observations in treating 
' phthisis by this method, have appeared. Dr. Weigert's claims were, to 
have discovered in hot air inhalations a specific treatment for tubercu- 
losis, and that this disease could be cured by the use of an apparatus 
devised by himself for the purpose. 

1 Berliner klinische Wochenschrift, September, 1888. * Ibid., September, 1888. 

* New York Academy of Medicine, June 20, 1889. 

* Morgagni, No. 17, 1889, and Centr. f. die gesammt. Ther., June, 1889. 
^ Inter, klin. Hundschau, No. 10, 1859. 

* Boston Medical and Surgical Reporter, July 11, 1889. 
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In his article, hot air inhalations are distinctly put forward as a 
specific for pulmonary tuberculosis. They are not held to be merely 
a therapeutic measure of more or less service, and no influence other 
than their eflScacy in checking the growth and multiplication of the 
tubercle bacillus is claimed for them. Based on well-observed facts 
relating to the narrow temperature range of this microbe, the diminu- 
tion of virulence which may be brought about in certain pathogenic 
bacteria by growing them at high temperatures, and the efficacy of 
discontinuous sterilization, this plan of treatment is worthy of serious 
consideration. 

Are inhalations of dry hot air capable of preventing the growth of 
the bacillus tuberculosis in the lungs of living individuals, or of dimin- 
ishing the virulence of this microbe? The present notes are but a 
collection of clinical facts and bacteriological observations made by the 
writer in attempting a solution of this question. The clinical study 
includes four cases : the first three will be briefly outlined, while the 
fourth, for reasons that will appear hereafter, will be given more in 
detail. 

These three patients had all been ill less than a year, and presented 
the rational and physical signs of moderately advanced pulmonary 
tuberculosis in its first stages; in one only was a small excavation 
present. The sputum which contained bacilli in all the cases, waa 
examined every month, and careful records of the vital signs were 
kept. These patients took the treatment continuously for periods of 
one month, six weeks, and a little over three months respectively ; the 
time of inhalation was rapidly run up to four hours daily, divided into 
two sittings, during which the temperature of the inhaled air (as 
measured by the thermometer on the mouthpiece), was maintained 
over 200° C. (392° F.). 

The results were as follows : In the first and second cases slight 
improvement in all the symptoms occurred at once, but the patients 
became discouraged and could not be persuaded to continue the inha- 
lations. The third patient kept up the treatment most rigorously for 
over three months without the least noticeable effect. 

The history of the fourth patient before and after treatment was as 
follows : 

January 28, 1889. B., clerk, aged twenty-three; no family history of 
phthisis. 'Taken ill, July, 1888, with haemoptysis ; has all the rational signs 
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of progressive pulmonary tuberculosis in its first stages ; has lost ten pounds. 
Both lungs are involved. At right apex prolonged bronchial expiration, with 
fine and coarse r&les both back and front, involving the upper lobe. At left 
apex breathing good, except under the clavicle, where some fine crackles and 
loss of breath-sounds prevail. Temperature p.m. daily, 101}° to 102°; respi- 
ration 24 ; pulse 100 to 120. Expectoration moderate in quantity and puru- 
lent. 

Began treatment February 18, 1889, and inhaled air (200° C. to 210° C.) four 
hours daily, with but trifling intermissions, until June 20, 1889. A complete 
record of the vital signs was kept, and the sputum was examined every five 
weeks for bacilli. His condition at the end of treatment (a little over four 
months) was as follows : Physical signs show marked decrease in the amount of 
r&les, which have entirely disappeared over the right scapular region. Baiumal 
signs : Weight has increased 10 pounds ; pulse shows an average decrease of 
8 beats; respiration has fallen from 24 to 19 on an average; temperature 
usually about 2° Fahr. lower ; sweats have disappeared ; dyspncBa improved ; 
no hsBmoptysis ; expectoration has diminished two-thirds in quantity and is 
still muco-purulent in the looming. The improvement reached its height 
about three months from the inception of treatment ; some of the ground 
gained was slowly lost during the fourth month, though the inhalations were 
faithfully continued. 

This brief clinical study does not furnish evidence which differs 
materially from that usually obtained on the trial of many specific 
methods of treatment for tuberculosis hitherto put forward and long 
ago abandoned. The improvement which manifested itself in one 
case, though marked, was no greater than was observed to occur at 
the same time, from climatic and hygienic treatment alone, in several 
of the man's fellow patients. Whether or not the fitvorable change 
noted in his condition can be ascribed to any specific effect produced 
on the germ element of his disease by breathing the hot air wiU here- 
after be shown conclusively by the inoculation tests to which his sputum 
was subjected. 

These brief clinical notes may be said to furnish no positive proof 
as to the therapeutic value of the method. 

The bacteriological study was as follows : The sputum in all four 
cases was examined before treatment, at intervals of five weeks during 
treatment, and as soon as it was abandoned. In every instance the 
bacilli were found. No appreciable influence therefore was produced 
upon this most important element of the disease. 

The claim of diminished virulence was tested in the following 

manner: Before beginning the inhalations a small portion of the 

10 
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sptitum from Case lY. was mixed with sterilized water and injected 
into the thoracic cavity of three rabbits. The animals were killed five 
weeks later and a localized tubercular lesion at the site of injection 
was noted, while transparent miliary tubercles were just visible on the 
pleura and pericardium. These lesions contained bacilli. The patient 
having begun to breathe hot air for four hours daily, a small portion 
of his expectoration was taken every five weeks and injected in the 
same manner into the thoracic cavity of three rabbits. This was 
repeated three times — that is, the last set of inoculations was made 
three months and a half after the treatment had been begun. Each 
set of rabbits was killed at intervals of five weeks and notes of the 
autopsies made. They were found to have all developed tubercular 
lesions containing bacilli, and in the last lot as well as in the others 
miliary tubercles occurring at some distance from the site of injection 
were demonstrated. These tubercles were suflSciently advanced to be 
macroscopical, and did not differ materially in their appearance from 
those which had been produced in the animals inoculated with material 
expectorated by this man before the treatment was instituted. Five 
weeks being very nearly the earliest date at which secondary tubercle 
distant from the original lesion appears, microbes capable of causing 
such manifestations within this limited time can have lost none of their 
virulence. No diminution in the pathogenic properties of the bacilli 
seems therefore to have been produced by breathing the heated air. 

Although difficult of absolute demonstration, it is most probable 
that the temperature of the air-cell itself can be influenced but very 
slightly, no matter how high or how low that of the inspired air may 
prove to be. The intense vascularity of the lungs, the fixed tempera- 
ture of the blood rapidly circulating through them (which is relatively 
low when compared to that of the heated atmosphere furnished by the 
apparatus), the moisture and infinite subdivision of the surfaces, and 
the very slow admixture which takes place between the tidal and 
residual air, all conspire to rob the incoming current of its heat and to 
confine the possible variations of temperature in the air-cell within 
very narrow limits. 

The inference held out as conclusive, that because the breath on 
expiration measures as high as 45° C, the air in the air-cells must 
necessarily be much warmer, is fallacious, for the expired air is in a 
great part composed of the last inspiration still surcharged with its 
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recently acquired heat. As the bacilli in the bronchial secretions 
must necessarily be brought in much more intimate contact with the 
hot air than those imbedded in solidified areas of lung or in imperme- 
able tubercular masses, the failure of the latter agent to diminish their 
yirulence to any appreciable degree is most significant. 

Conclusions. 

1st. The therapeutic value of hot air inhalations in phthisis is 
doubtful. 

2d. The evidence obtained by the bacteriological study of the cases 
presented does not confirm the assumption that inhalations of heated 
air can either prevent the growth of the tubercle bacillus in the lungs 
of living individuals or diminish the virulence of this microbe when it 
has gained access to them. 
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Mant regard the question of primary malignant disease of the 
upper bowel, unpromising and unprofitable for discussion ; that cut- 
ting down upon and into the mass of literature on the subject will 
only serve to confirm the pre-existing opinion of the complex nature 
of the theme, and to reveal such blending and fusion with adjoining 
topics as to demonstrate anew the impossibility of an accurate and 
clean dissection and enucleation of the question. 

The leading authorities are in concord with reference to the diag- 
nostic difficulties met with in subjects of intestinal malignant disease. 
No rules have yet been drawn up, no tables have yet been formulated, 
no plan has yet been presented, no safe scheme has yet been devised 
by which speedily or in any important degree to the advantage of the 
patient, an early diagnosis of cancer of the digestive tube can be estab- 
lished. To the clinician, the evidence furnished by the subjective and 
objective symptoms may appear convincing in large measure, never- 
theless it is defective and incomplete, lacking " definition ** in the re- 
lation which the rational and physical signs should sustain to each 
other; nor do the methods employed in difierential diagnosis lead with 
sufficient directness to definite and logical conclusions; the various 
factors do not coincide in any such degree of harmony as to afford 
conclusive and cogent reasons upon which to base positive diagnosis. 

It is, therefore, by the method known as " exclusion '* that the most 
accomplished diagnosticians achieve their desirable results when called 
upon to deal with this complex question ; and to each and every diag- 
nosis of cancer of the small intestine, there should be appended the 
reserve clause, " an autopsy is needed for full confirmation.'* 

To some it may appear that this pronounced opinion bearing on the 
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diagnosis of malignant disease of the upper bowel, can apply to the 
disorder in its earliest stages only, yet all who have had to deal with 
subjects of this class must admit that in all its stages the disease 
begets doubts, uncertainties, and indecisions which torment the attend- 
ing and consulting physicians, and we are prepared to concede that 
to the necroscopist — " he who views the body after death ** — ^must be 
relegated in such cases one of our choicest privileges, the power of 
clear and definite ante-mortem diagnosis. 

I find myself limited by the subject chosen for this paper, to the 
consideration of those cases wherein the malady is located in that por- 
tion of the digestive tube which is actively engaged in digestive pro- 
cesses; for, however much we may know of the function of the large 
intestine in reference to absorption, and however great the temptation 
to include in my theme intestinal cancer as a whole, and particularly 
the localities where its frequency is greatest, and diagnostic features 
are most pronounced, we must grant that the colon and the rectum do 
not play any important part in the preparation of food for the main- 
tenance of life. 

The statistical element in intestinal cancer is extremely unsatisfac- 
tory and incomplete ; but few tables are in existence, and none of 
these is definite. The subject of primary intestinal cancer with refer- 
ence to precise or comparative seat and percentage of location can- 
not be developed profitably with the material at our command. The 
statistics at present accessible are not useful, and they are contradict- 
ory. We cannot separate from the mass of the reports, data which 
will enable us to conclude what proportion of intestinal neoplasms are 
duodenal, what are of other parts of the small intestine ; nor can we 
advance much beyond the Vienna tables, now classical, wherein 

Cancer of the Rectum was .... 
" " Colon was .... 

" ** Ileoceedeil Valve and imme- 

diate parts was . 
" " Small Intestine was 

Further computation, from all sources, would give about one per 
cent, of intestinal cancer primary in the duodenum. This is the 
nearest approach which has yet been made, except in some of the 
smaller tables, toward determining the relative frequency of the dif- 
ferent seats of primary cancer of the intestine. For instance, Kohler's 
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table of thirty-four cases is incomplete because he throws out cancer of 
the rectum and groups 

Large Intestine 22 cases 

Small Intestine 12 *< 

(and of the twelve, nine are of the duodenum) ; but he fails to mention 
the segment in which the largest number originated. It might further 
be stated that intestinal cancer as compared with cancer of other parts 
of the body varies according to the Geneva and the Vienna list from 
4 per cent, to 6.4 per cent. 

It is quite generally conceded that the most prominent and persist- 
ent factor associated with intestinal morbid growths is diminution of 
the lumen of the tube, and that whether the neoplasm be cylinder-cell, 
epithelioma, scirrhus, colloid, encephaloid, adenoid, sarcomatous or 
lymphadenoma, or even benign, the constant tendency is toward ob- 
struction; the most reliable diagnostic symptoms are those arising 
from impaired permeability. 

The mechanism of the process has been defined by the terms obtu- 
ration, occlusion, and constriction. I think that the frequently em- 
ployed term occlusion has no place in the diagnostic nomenclature of 
the disease under consideration, except in so far as it may serve to 
define or describe the position of a growth which occludes the common 
duct, and prevents the passage of pancreatic and hepatic secretions 
into the intestinal canal. 

The essential facts are, that a certain class of intestinal new growths 
arise as disks, as fungoid growths, or as villous prolongations ; many 
other forms at some period assume this type of development, and all 
such project into the canal and delay or arrest and finally obstruct the 
passage. Other new growths implicate the circumference of the intes- 
tine, spread rapidly around the gut, girdling it, and causing notable 
annular constrictions. So that from one or the other of these two 
methods, or from both operating in unison, the result obtains with 
great precision, and the tendency toward complete closure of the 
canal is persistent and prominent. 

It should not be lost sight of that the character, or rather the de- 
gree of density of the intestinal contents varies with location, and that 
the contents of the stomach are poured out through the pyloric orifice 
in a liquid or semi-liquid state, rendering it possible for a passage to 
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be effected through an extremely small opening, and without the aid 
of any large degree of peristalsis. 

It is this fe-iture which serves to mask the degree of obstruction in- 
duced by the neoplasm, and places high among the rational signs of 
cancer of the duodenum, the extremely negative symptom of latency. 
There cannot be in such a disorder in such locality the influences 
which are powerful in obstructive disorders lower down in the intes- 
tine. I refer to the compensatory hypertrophy of the muscular coat 
of the bowel ; hence it not unfrequently arises that the symptoms of 
lessened calibre for a long time latent suddenly declare themselves 
with great force, and with all the symptoms of an acute and complete 
stenosis. 

Diagnostic difficulties multiply as we ascend the intestinal canal. 
Localization by tabular views and by percentages places by far the 
largest number of cases of cancer of the gut, in the rectum, where the 
largest opportunity is found for determining the seat of the disease by 
the employment of the more advanced methods of exploration and ex- 
amination ; the physical and correlative signs are more positive and less 
confusing in proportion as we near the outlet. In the duodenum the 
symptoms worthy of the largest confidence are those arising from oc- 
clusion of the common duct, with or without evidence of obturation or 
constriction of the intestine, and the resulting dilatation of the stomach 
and first segment of the duodenum ; for it is at this point that the 
larger number of duodenal cancers are found. When the disease 
affects the upper third it is with the greatest difficulty differentiated 
from pyloric cancer, but because the bile and pancreatic secretion find 
their way into the intestine, intestinal digestion is less disturbed, while 
if the disease is in the lower third, the presence of bile as a frequent 
element in the matter vomited, and the evidence of gastric dilatation, 
are important symptoms. Blood may appear either in the dejecta or 
in the yomitus, according as the gut is pervious or as the ulcerative 
processes affect the upper portion or the lower part of the obturating 
mass. 

The quantity and the quality of the food descending into the 
intestine determine in large measure the external appearance of the 
abdomen, though it should be borne in mind that tympanites from 
intestinal flatulency may closely resemble the meteorism which is con- 
stant in cases where obturation or constriction originates in malignant 
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disease of the large intestine. The result, however, in cancer of the 
duodenum is generally that the belly is shrunken and depressed, ^'boat- 
shaped," and this is an important reciprocal sign in connection with 
gastrectasis, and serves to measure, to a considerable extent, the de- 
gree of hindrance to the passage of food induced by the neoplasm. 

Pain is a very uncertain element in the diagnosis and localization 
of the disease. Enteralgia arises from so many different causes, and 
is so frequent in the disorders associated with malignant disease of the 
abdominal contents, that its significance is extremely doubtful and its 
aid in diagnosis unfortunately small, and as a symptom very unre- 
liable. 

The pain induced by the local disease is frequently masked by the 
coincident and consequent pains of flatulent colic, the result of dis- 
ordered intestinal digestion ; changes in the proportions of the intesti- 
nal fluids engaged in digestion are notably frequent, and find expres- 
sion in malnutrition and colicky pains, most marked when the disease 
involves the mid-section of the duodenum and leads to partial and 
temporary, or complete and permanent occlusion of the common duct. 
Jaundice, when present, confirms the opinion that the disease is 
located as above stated. 

No portion of this subject is so unsatisfactory as the question of 
tumor. Tumor, in other forms of intestinal cancer, is present in a 
large and desirable degree of certainty ; there seems to be some 
warrant for the feeling that exists at the time of examinations, in 
cases of suspected malignant disease of the rectum, or of the large, as 
well as of the small intestine, that the absence of tumor disproves the 
apprehension and assures the physician that his fears were not well 
grounded. The rectum, the flexures of the large intestine, and the 
coils of the small intestine, all afford opportunity for determining the 
absence or the presence of neoplasms of the type under discussion. 

But such is not the case in malignant disease of the duodenum ; 
discoverable, demonstrable tumors do not exist in any considerable 
percentage of frequency. We are told that the presence of a tumor 
confirms diagnosis, but we are not permitted to belieVe that the ab- 
sence of an appreciable tumor will enable us to dismiss our fears that 
ati active malignant process has already been established, whose course 
is short and whose termination is speedy and fatal. 

Due appreciation of the relative infrequency of tactile, tangible 
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evidence of the disease, does not exist in the profession at large. 
Text-books are defective in explicitness in this direction. The bare 
statement that a tumor, 'when present, confirms the diagnosis, is in- 
sufficient and misleading ; the sources of error, with reference to the 
nature of tumors in this locality, are large, and fruitful of mistakes, 
and hardly need be enumerated ; and it must always remain a cause 
for regret that subjective symptoms, seemingly direct and conclusive, 
should lack confirmation through the absence of the objective sign 
whose positive palpable presence the existence of the disease would 
seem necessarily to imply. 

I append a brief synopsis of thirteen cases of primary malignant 
disease of the duodenum, not previously presented in connection with 
a paper on this topic. 

Case I. — Male, seventeen years. A glutton, and addicted to strong liquors. 
For over a year had occasional vomiting and more or less violent colic, the 
attacks becoming more severe. Bowels habitually loose. Two days before 
death, after eating to excess, he vomited ; vomitus was at first food, then black 
matter. Gastric colic became extreme, vomiting became stercoraceous. 
Great prostration. Cardiac failure. Mind clear. Death. 

Autopsy : Stomach enormously dilated. In duodenum, just below opening 
of the bile-duct, was a mass of scirrhous cancer, ulcerated, and at one place 
perforated. General peritonitis. Elsewhere nothing remarkable. 

Case II. — Male, seaman. Admitted to Baltimore Infirmary for necrosis 
of metatarsal bone. The operation was followed next day by incessant vom- 
iting and purging. Evacuations dark and fetid. No pain or tenderness on 
pressure. On the third day universal jaundice came on. The above symp- 
toms persisted, and patient died sixteen days after the operation. During 
the last three days the stools were bloody and fetid. 

Autopsy : In second curvature of the duodenum near the entrance of the 
common bile-duct, which was completely obstructed, was a large indurated 
mass united to the head of the pancreas. Extensive ulceration on inner 
surface of duodenum. Gall-bladder enormously dilated. Liver extensively 
diseased and the portal vein completely occluded by the growth. Stomach 
not diseased. 

Case III. — Male, sixty years. Three years before death began to have 
uneasiness after eating and later to vomit frothy matter. Finally vomiting 
became incessant and stercoraceous and pain was felt in the region ofthe 
umbilicus. 

Autopsy: Stomach dilated five-fold; duodenum enlarged and obstructed 
six inches beyond the pylorus with an ulcerated encephaloid mass. 

Case IV. — Male, age eighteen years. Foundry apprentice. Good health 
up to age of sixteeen years ; then pain in epigastrium followed by vomiting, 
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constipation, loss of appetite, emaciation. Seven weeks before death a tumor 
was discovered just below the costal cartilages on the right side. Five weeks 
before death he began to vomit large quantities of black coffee-ground 
material. 

Autopsy: A soft, spongy tumor, three by four inches, growing from the 
posterior wall of the descending portion of the duodenum. The mucous 
membrane over the tumor was broken down and the lumbar glands enlarged. 

Case V. — Male, age eighteen years. Seven months before death the 
symptoms began with loss of appetite, vomiting, emaciation, very severe 
paroxysms of pain. Vomitus was coffee-ground matter, one or two quarts at 
a time, containing blood, black granular matter and sarcinsa. Became sallow 
and cachectic. Death. 

Autopsy : Stomach dilated. A soft, spongy tumor size of an orange, grow- 
ing from the posterior wall of the duodenum, covered with a brown slough. 
Lumbar glands and right testicle were cancerous. 

Case VI. — Male, age seventy-two years. Pensioner. Fourteen weeks 
before death he began to suff*er from vomiting and flatulence following a 
very hearty meal. Vomiting continued for ^vq days. No pain. Then 
gradually became intensely jaundiced. Lost appetite, vomited occasionally, 
became emaciated, but had no pain. Bowels open, stools slightly tinged 
with bile. No tumor, pain, or tenderness. Liver slightly enlarged. No 
ascites. Steady loss of strength, occasional vomiting ; became comatose and 
died. 

Autopsy : Stomach somewhat dilated. An indurated mass in the duodenum, 
near the entrance of the bile-duct, ulcerated on the inner surface. Extension of 
growth into the bile-duct caused obstruction with dilatation of gall-bladder 
and bile-duct. Small nodules of new growth in the liver. Chronic inter- 
stitial nephritis. 

Case VII. — Male, age seventy-four. Laborer. One year before death 
began to have dyspeptic symptoms. Eight months later a tumor was found in 
the right hypochondrium just below the liver. He then had extreme consti- 
pation, paroxysms of vomiting which continued at intervals for several days, 
vomitus resembling coffee-grounds. Stomach much distended. Continued 
to work until three months before death, then became very much emaciated, 
with a sallow complexion. 

Autopsy : A tumor involving the entire circumference of the duodenum for 
about three inches between the pylorus and the bile-duct. The interior 
presented an ulcerated cavity. Stomach greatly distended. 

Case VIII. — Male, age forty-five years. Had suffered from intermittent 
fever seven months before death. This was followed by jaundice and a dull, 
gnawing, intermittent pain in the epigastric region. Three months before 
death again had malarial chills. This attack was followed by severe pain in 
the stomach, frequent vomiting of food and dark grumous blood. Also had 
hsematuria. Steadily grew weaker, vomiting incessantly. 

Autopsy: A large fungous mass extended from the pylorus to the jejunum, 
reducing the calibre of the duodenum to the size of a quill. Stomach healthy. 
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Liver enlarged. Bile-duct distended. Gall-bladder dilated. The common 
dnct contained a large calculus. Omentum slightly involved. No disease 
elsewhere. 

Case IX. — Male, age seventy-two years. Good previous health. Without 
apparent cause was taken with jaundice attended with weakness and anorexia. 
No colic. Jaundice increased. Steady loss of strength. Slight tenderness 
over liver. No tumor. No ascites. No vomiting. No fever. Six weeks 
before death had oddema of left arm, then of left leg, then of face. One 
month before death he became delirious and began to have diarrhoea. Was 
previously constipated. (Edema then appeared on the right side of the body. 
Later diarrhoea and constipation alternated. No abdominal tenderness nor 
ascites. Increasing cachexia. Death. 

Autopty : Stomach healthy. In second portion of the duodenum was a 
cancerous mass partly obstructing the common bile-duct, which was much 
dilated above this point. Some cancerous mesenteric glands. 

Case X. — Male, fifty-four years. Six weeks before death was complaining 
of debility and dyspeptic symptoms, fulness after eating, flatulence, eructa- 
tions, constipation. One week later he began to have constant dull pain 
referred to hypochondrium. No special tenderness on pressure or evidence 
of tumor. No jaundice, nausea, or vomiting. Four weeks before death, 
began to have frequent large amounts of black, grumous, offensive blood in 
the stools. Became extremely weak and ansemic. One week before death he 
began to vomit, vomitus containing a little blood. Urine contained much 
indican. 

Autop9y : An irregular, nodular, scirrhous mass, two and one-half inches 
in diameter, occupied the middle third of the duodenum. The duodenum 
just above the mass was perforated. No disease elsewhere. 

Casb XI. — Male, fifty-one years old. Family history negative. Habits 
good. Had pneumonia at age of forty-three. Sickness began October 1, 
1887, with vomiting, diarrhoea, and jaundice. Dull pain in abdomen. A 
few days later a resistant mass, size of the fist, was found in the right inguinal 
region. The mass disappeared later after free movements of the bowels, but 
reappeared from time to time. No increase of hepatic dulness, but tender- 
ness in the epigastrium. November 11th. left the hospital much improved 
but still jaundiced. Returned January 3, 1888, having lost much in strength 
and weight. Much jaundiced. Constant dull pain in right of abdomen. 
Frequent vomiting. Bowels loose. No ascites. A resistant, somewhat 
tender mass was found in the right hypochondrium about size of a lemon. 
This was aspirated several times during the next few weeks, and small 
amounts of opaque, thin, watery fluid were removed. Steady loss of strength. 
Persistent jaundice, bowels loose. Moderate increase in size of liver. March 
23d became delirious, and on the 27th after an intestinal hemorrhage of 
eight ounces, died. 

Autopsy : The upper two inches of the duodenum dilated to twice the 
usual size. At orifice of the bile-duct was a growth size of English walnut 
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with a papillary surface covered with clots. Oall-bladder was size of fist, 
wall much thickened, containing thin pus. Liver enlarged oner-third and 
contained numerous small abscesses corresponding to the distribution of the 
bile duct. 

Case XII. — Seen in consultation with Dr. Charles D. Swain, of Charlee- 
town, to whom I am indebted for the following history. A. M., age sixty* 
six; married; occupation, carpenter. First saw him March 12, 1888, and 
obtained the following history : Had been for a year under treatment of 
several different physicians, " for dyspepsia," he said. When I saw him he 
was able to walk about the house, but did not care to venture out of doors. At 
the time complained of failing strength, rapid emaciation, and inability to 
keep any food on his stomach, though there was a constant desire for food. 
The vomiting occurred generally from one-half to three-quarters of an hour 
after taking nourishment and even water ; the vomitus made up simply of 
ingested substances, and very offensive. No blood ever seen. Constipation 
had, during all of his sickness, been a prominent symptom. In connection 
with the vomiting, would state that there was no retching. No abdominal 
pain, but slight tenderness in epigastrium. 

Physical signs. Pulse normal and about 70. Chest : Heart sounds feeble, 
no murmur. Lungs normal. Hepatic dulness not increased, but in doubt as 
to whether left lobe of liver enlarged or not. Skin, lemon color at the last. 
By palpation, still more in doubt as to whether a tumor could be felt. 
Abdomen retracted, and never distended during the whole course of the 
disease. Milk and lime-water only, by mouth in one- half ounce amounts. 
Brandy, egg and milk, by enema. Bismuth and hydrocyanic mixture by 
mouth. Salicylic acid for gaseous eructations. Gradually failed, and treat- 
ment was of no avail. Never complained of pain, and died from exhaustion 
on April 19th. Emaciation extreme. 

Autopsy : April 20ti]. Body extremely emaciated. Abdomen retracted to 
an extreme. Skin flabby and lemon-yellow in color. Stomach contained 
about six ounces of yellow, thin, and offensive fluid ; not dilated to any appre- 
ciable extent. Duodenum in its first and descending portions, including the 
whole circumference of the intestine, a hard, smooth (gristle-like) tumor, 
elongated, its thickest portion being near the pylorus. This tumor was four 
to five inches in length and involved the three coats of the intestine, the 
canal being almost completely obstructed and could not be distended. The 
mucous coat ulcerated and villous in character and hemorrhagic. The wall 
of the intestine at its greatest thickness about three-quarters of an inch. 

I am under great obligation to my friend, Dr. Robert Bums, of 
Plymouth, N. H. for the accompanying specimens, and tbe history of 
the following case : 

Case XIII. — G. F. D., of healthy antecedents and good family history, 
age thirty-three years. No illness of importance up to one and one-half 
years previous to his death, then and during the rest of his life " indiges- 
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tion," nausea, and great discomfort. About a year before his death, vomiting 
began and continued with short intervals, but during the last four months it 
was the prominent symptom, ejecting enormous quantities, two to three 
quarts at a time, and often ten to twelve quarts in twenty-four hours ; this 
vomiting varied in time from soon after eating to several hours ; much of the 
tissue of the vomitus was green as if Paris-green had been mixed with it. 
All of the time he was greatly constipated. He had no localized and no ex- 
cessive pain. He had great discomfort, and sensations of weight and oppres- 
sion referred to epigastric region, but pain when present, varied in its location, 
in different parts of the abdomen. There was no marked cachexia, nor was 
the abdomen shrunken or depressed. No tumor could at any time be made 
out The physical signs were of moderate epigastric distention, and exces- 
sive gastric dilatation. He died from exhaustion. 

Autopty showed marked emaciation. Stomach and small intestine for 
about eight inches greatly dilated, to such a degree that there was no essen- 
tial difference in size between the stomach and the first six or eight inches of 
the duodenum. The line dividing the stomach and the duodenum could not 
be marked out. About eight inches below the stomach was an annular con- 
striction, below which the bowel was much diminished in size and nearly 
empty. At the point of constriction the small intestine was completely 
obstructed by a fungoid mass, which acted as a valve ; water would not pass 
down from above, but a pencil could be pushed through from below. There 
was no evidence of disease elsewhere in the body. The symptoms were 
** indigestion " for one and one-half years, vomiting during the last six months 
of enormous quantities up to the day of his death, and death from inanition. 
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PRIMARY CANCER OF THE GALL-BLADDER AND 

BILE-DUCTS. 

By J. H. MUSSER, M.D., 

ASSISTANT PR0PB88OK OF CLINICAL MBDICINB IN TBB UNITBRSITY OF PSHNSTLVAXIA. 



Stimulated by the unfortunate but unavoidable result of lapar- 
otomy in the last of the cases about to be reported, with a long-time 
interest in the success of surgical measures for the relief of obstruction 
of the biliary passages, the writer was led to the study of the recorded 
cases of the forms of cancer indicated in the title. 

One hundred cases of primary cancer of the gall-bladder and 
eighteen cases of like disease of the ducts have been analyzed. In 
addition, a brief note is made of three cases of sarcoma of the gall- 
bladder, abstracts of which are added. The cases of Burridge and 
Tyson, referred to by others, have been excluded because of the strong 
probability of their secondary nature.^ The two cases of Hayem and 
one each of Chassaignac and Boucherau,' included in Yillard's table, 
are not in this list. Heschl, in the report of a case, speaks of two 
cases with gall-stones which he had seen ; Fagge summarizes twelve 
cases ; Marchand reports one, and Fazio refers to another in his re- 
port. Moore has studied ten cases, four of which only are placed in 
the present collection. In the St. George and St. Bartholomew Hos- 
pital Reports descriptions of lesions in two cases may be found. The 
five cases of Prof. Stiller were secured too late for classification. The 
five cases of cancer of the bile-ducts reported by Prof. Delafield are 
not included in the second tables because they were reported collect- 
ively. Finally, no attempt has been made to include any of the cases 
referred to in a more or less general manner by the systematic writers 
on pathology or internal medicine — Rokitansky, Forster, Klebs (two 

1 Burridge: Cancer of breast some years previous. Tyson: Epithelioma of lips ; last 
removal one year before death. 

3 Hayem : Female, set. 52 ; male, est. 56. No detailed account of cases of 0. and B. 
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cases), Birch-Hirschfeld, von Schueppel, Frerichs, Bartholow, Loomis, 
Murchison, and others. 

It is thus seen that, in addition to the cases tabulated by the writer, 
thirty-three cases of primary cancer of the gall-bladder and five of the 
ducts have been placed on record in a more or less tangible form, 
while doubtless a large number have been observed in our large hos- 
pitals that were never publicly noted. 

A collection of 159 cases disabuses one of the idea of an affection 
being rare, and yet systematic writers always refer to the great rarity 
of primary cancer of the biliary passages. Ranvier and Fagge declare 
it to be much more common than it is usually considered, and that its 
presence is mistaken for carcinoma of the liver. One source of fallacy 
is mentioned by the latter writer, viz., that cancer of the gall-bladder 
growing into the hepatic tissue is called cancer of the liver, because 
the gall-bladder, in the centre of the tumor, is overlooked on account 
of its small size. Again, we fear it is not customary to explore the 
ducts with that accuracy which is essential to determine the presence 
of small new growths.^ . 

The frequency of this form of primary cancer, compared with its 
frequency in other organs, may be inferred from the statistics of Nor- 
man Moore, in the latest Bradshawe Lecture.' He details the results of 
the examination of one hundred and twenty-nine cases of new growths 
in the internal organs of the body, studied during a period of several 
years. Ten cases in which the gall-bladder and large bile-ducts were 
the seat of new growth are noted. Compared with the number of 
cases of like affection in other organs, collected during a similar 
period, it is not an insignificant number. The internal organs which 
are the common seat of primary new growths are the stomach, the 
oesophagus, and the uterus. Twenty-nine cases of cancer of the 
stomach and fifteen of the oesophagus were observed by Moore. Eleven 
new growths in the lung, eleven in the pancreas, nine in the colon, 
eight in the rectum, and fewer numbers in other organs, show that 
primary cancer of the biliary passages is much more frequent than we 
have been led to believe. Uterine cancer was not studied by Moore. 

^ See also Orth, Diagnosis in Pathological Anatomy, Boston, 1880, pp. 307 and 330. 
Orth says it can be easily overlooked, and that so-called primary cancers of the liver 
are frequently secondary to cancers of the biliary passages. 

2 On the Distribution and Duration of Visceral Growths. Bradshawe Lecture, Lon- 
don Lancet, vol. ii. No. 9, 1889, p. 416. 
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It is not without interest to refer to the fact that the literature of 
primary cancer of the biliary passages is quite recent. Villard, in 
1872, published the most complete paper on the subject. He was 
unable to collect more than twenty>five cases up to that time. Since 
then Kohn, Kraus, LangHeinrich, Zenker, Bernheim, and Stiller 
have made the most important contributions. Prior to 1872, the 
subject seemed to attract the attention of the French writers chiefly ; 
since then the Germans have taken precedence, although Fagge and 
Moore, Habershon and Murchison, in England, have made careful 
studies of it. 

The following cases were observed by the writer ; one of them was 
previously reported, but the interest of the case warrants a reprint 
of it: 

Case I.' Primary caneer of the gall-bladder. Pain in the right hypochon- 
drium ; jaundice ; enlargement of the liver ; absence of tumor ; fever ; vomiting ; 
diarrhosa; death from exhaustion. — Mrs. McM. was under my care from the 
9th of March until the 4th of May, 1881. Her illness dated from the middle 
of December, 1880» and continued until the 18th of May of the following 
year. The history previous to my attendance was apparently that of an inter- 
mitting fever, with hepatic and gastric complications. The symptoms refer- 
able to the liver were paroxysmal lancinating pains in that region, at times 
so severe as almost to cause collapse. The gastric symptoms were epigastric 
pain, loss of appetite, flatulence, acid eructations, and, at variable intervals, 
attacks of vomiting. She had not been jaundiced. 

I found her suflering from an intermitting fever with daily paroxysms, each 
beginning about 1 p. m., and continuing until 7 or 8 P. M. The chill lasted 
a half-hour, and was moderately severe ; the fever lasted four hours, at its 
height the temperature being 103°. She was emaciated ; her features indi- 
cated exhaustion, and were somewhat pinched ; her complexion was sallow ; 
she was ansemic. She suffered from severe paroxysmal pains in the epigastric 
and hypochondriac regions. The areas were tender on pressure, but no tumor 
was noticed. The liver-dulness extended three inches below the ribs in the 
nipple-line. The spleen was twice its natural size. The appetite was lost. 
She had nausea, acidity, and flatulence. The bowels were constipated. 
Urine contained neither albumen nor sugar. Urates and uric acid were in 
abundance. 

During the course of her illness the symptoms may be detailed under three 
headings: febrile, gastric, and hepatic. There seemed to be no relation 
between the different sets of symptoms, except the febrile and hepatic. The 
fever was more continuous when the jaundice was deepest. At the risk of 
some repetition, I will note them. 

I Trans. Path. Soc. Phila., vol. x., 1873, p. 81. 
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Ocutric. — ^Tongue covered with a dark-yellow, heavy far, moist, tremulous 
later, dry and brown. Bitter taste in the mouth, secretions viscid ; loss of 
appetite; thirst; acidity; flatulence; weight and fulness after meals; epi- 
gastric pain and tenderness, nausea, and vomiting. The latter, of all the 
gastric symptoms, was especially independent of any other symptoms. It 
occurred once in two weeks, once a week, or twice a week. Each paroxysm 
lasted from two to four days. The fluid vomited varied from a clear- white, 
sour, to a greenish-yellow, bitter liquid. 

Hepatic. — Pain in the right hypochondriac region, paroxysmal, sharp, and 
lancinating, radiating to right and left shoulders and to epigastrium ; tender- 
ness on deep palpation, absence of tumor or irregularity of edges ; enlarge- 
ment as noted above. On account of liver derangement, there was marked 
jaundice, with clay-colored stools and bile in the urine. The jaundice occurred 
four times while the patient was under my care. The flrst attack was light, 
lasting three days ; the second and third each lasted a week ; the fourth, 
beginning on the 25th of April, continued till death. Each attack was pre- 
ceded by hepatic colic. With the second and third attacks the fever was 
remittent in character; with the last it was continuous. As the jaundice 
improved, the fever changed from the remittent to the intermittent type. 

Febrile, — As may be inferred from the previous notes, the fever was irreg- 
ular. At first it was intermitting, then remitting, and, finally, it became 
continuous. At no time was the temperature higher than 104®. With the 
rise in temperature there was a corresponding pulse-rise. The increased pulse 
wa9 not as great, by twenty beats, as a pulse at the height of a paroxysm ot 
intermittent fever. The last month of illness it became rapid, feeble, com- 
pressible, and dicrotic. When the fever was remitting or continuous, in the 
evening there was delirium. The " typhoid " state developed ' the last ten 
days of her life, and death took place from cardiac failure. The use of anti- 
periodics prevented the paroxysms at first. As soon as the drug was sus- 
pended they recurred. Finally, in spite of my remedies, the fever continued. 

The following facts also bear upon the case : The patient was a married 
woman, who had not lived with her husband for several years, on account of 
his brutality. She was thirty-seven years old, a nurse by occupation. She 
had always been in poor health, and had had several attacks of biliary colic. 
The family history was good, save that a maternal aunt died of cancer. Her 
mother and brothers were living; her father had been killed. 

Autopsy, — Rigor mortis had set in early ; the body was greatly emaciated, 
and all the tissues were stained with bile. With the exception of the liver 
and spleen, the organs were normal for a person who had died of heart-failure. 
The spleen was about twice the normal size, of a dark, greenish-brown color, 
and of about normal consistence. Unfortunately it was not examined micro- 
scopically. 

The liver was of peculiar shape. The right lobe was eight inches long, the 
left the same. Curiously, however, the lower edge of the lower lobe did not 
extend as low down as that of the right lobe, but its upper edge was three and 

20 
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one-half inches beyond the same edge |of the right lobe, while the lobe was 
doubled on itself to conform to the concavity of the diaphragm. Trans- 
versely, the right lobe measured five and one-quarter inches ; the left three 
and one-half. The former was two and one-half inches thick, the latter one 
and one-half. The gall-bladder was in the normal position and of the normal 
size. It was adherent to the duodenum. The color of the outer portion was 
pure white, not bile-stained. It was not collapsed, and was of firm consist- 
ence. A portion of the bladder underneath the liver, not quite as large as a 
walnut, was of natural color, and exhibited fluctuation. 

On section of the gall-bladder, it was found that the white appearance of 
the exterior was due to cancer, which involved three-quarters of the organ. 
The growth encroached upon the cavity so that the walls were from one-half 
inch to one inch thick. The mass had the appearance of 'a soft cancer; the 
inner surface had a ragged, ulcerated appearance, and in the centre of the 
mass was found a gall-stone the size of a filbert, with a rough surface looking 
like a mulberry calculus. The stone was lying against the mouth of the gall- 
bladder ; behind the stone was a cavity about the size of the stone filled with 
a thick, greenish-yellow fluid. From the appearance one would infer that 
the stone acted as a ball-valve to the duct, and its presence was the cause of 
the attacks of hepatic colic during the course of the disease. The hepatic 
duct was enlarged, its walls thickened, its calibre much increased. The 
branches extending into the upper half of the right lobe were greatly dilated, 
even almost to the periphery of the liver, terminating in saccular dilatations. 
The ducts contained a thick, grayish-green matter ; the walls were of a slate- 
gray color, dotted with dark points. The liver substance traversed by these 
ducts was dark and soft, not unlike gangrenous tissue. A part in the centre, 
about three inches square, was especially of this appearance. The remainder 
of the structure of the organ was slightly stained with bile and fatty in ap- 
pearance. On microscopic examination the malignant mass was found to be 
of the nature of a medullary cancer. The cystic and part of the hepatic duct 
were involved. The transition from the cancerous to the catarrhal process in 
the ducts was well-marked. In the liver catarrhal inflammation of the ducts 
was very distinct. In the lymphatic spaces around the ducts there was an 
abundant infiltration of epithelioid or indifferent cells. The cancer of the 
gall-bladder was no doubt primary, from the ragged appearance of the mass 
and the absence of nodules. 

Case II. Primary cancer of the common galMuct, Jaundice; vomiting ; 
fever ; epigastric pain ; tumor. Laparotomy, Death from peritonitis. Cancer 
of the bUe-ducta ; secondary cancer of the liver and pancreas, — M. H., aged 
forty-nine, male, family history and habits good. 

Previous history, — One year ago, in July, 1887, he was taken sick with cramp 
in the stomach and vomiting ; jaundice, associated with intense itching, grad- 
ually developed, and reached its height in December. In January he had an 
attack with all the signs of " typhoid fever.'' The jaundice continued during 
the latter part of the winter and spring. During the spring there was 
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epigastric tenderness and soreness, and the same sensations in the region of 
the gall-bladder. 

Treated in the Presbyterian Hospital from May 17 to Jane 13, 1888, for 
cirrhosis of the liver. At that time he was extremely jaundiced, fairly well 
nourished, abdomen swollen, appetite poor, bowels constipated, and he had 
paroxysmal pain in the region of the gall-bladder. He improved while in the 
hospital, but took cold on his way home in June, and had chills and fever 
with a return of the jaundice and epigastric pain. On August 17th he had 
chills, beginning about 3 P. M. and lasting sometimes until midnight. Had 
fever, no pains, but constipation ; after the relief of the latter he afSrms that 
the chills disappeared, and that their occurrence was sometimes preceded by 
distention of the abdomen. 

October 3, 1888. On readmission to my wards in the Presbyterian Hospital 
the following notes were taken: Slight emaciation, general jaundice, no 
oedema, no itching, aneemia ; no general distention of the abdomen but dis- 
tention of the epigastrium to one and one<half inches above the plane of the 
umbilicus ; right hypochondrium fuller than left ; a rounded prominence the 
size of a dollar, movable with respiration, is opposite the umbilicus in the 
right nipple line. Its lower border is well defined on the left side, smooth 
and tense, and its upper and right border is continuous with the liver, which 
is full two and one-half inches below the margin of the ribs. The edges of 
the liver are smooth and somewhat thickened. Inside and to the left of the 
previously described tumor the liver border runs parallel with the ribs, and 
two and one-half inches below it, to the median line. Upper border of he- 
patic dulness in right nipple-line at fifth rib; in axillary line, at seventh rib. 
No gastro-intestinal symptoms. 

8/A. On aspiration of tumor, serum containing albumen withdrawn ; gradual 
loss of appetite. 

X5th. Laparotomy. Death from peritonitis in forty-eight hours. 

AiUopsy (abstract). — Thickening and occlusion of the common and hepatic 
ducts by carcinoma, which is undoubtedly primary. Secondary nodules in 
liver, especially on under surface ; chiefly peritoneal. No other secondary 
nodules except two in the head of the pancreas. 

Gall-bladder enlarged and contained sero-purulent fluid, but no gall-stones. 
All organs presented an appearance due to chronic jaundice. 

RisunU. — Chronic jaundice, epigastric pain, improvement ; relapse, with 
intermitting fever, enlarged liver and gall-bladder containing serum. No 
gall-stones. 

Part I. Primary Cancer of the Gall-bladder. 

One hundred cases fonn the basis of these studies. In sixty-four 
cases the variety has been clearly indicated. Twenty-three were of 
the encephaloid, nineteen of the scirrhous, six of the colloid, and four 
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of the Tillous form, and twelve were ejlindrical epitheliomas. In 
thirty-six cases the type was not noted. 

Morbid Anatomt. — The gall-bladder has been described as reduced 
in size (eighteen), or of normal size (two), enlarged (ten), dilated (six), 
or enormously dilated (seven).^ The terms used to describe the size 
represented the objects — ^hazel-nut, pear (three), apple, goose-egg, two 
fists, hen's egg, two eggs, child's fist, man's fist or hand, child's 
head, turkey's egg. The changes in size depend on the variety and 
seat of the new growth. The well-known appearance of each variety 
need not be detailed. If the fundus or the walls are involved, as a 
whole or in part, a nodular mass or masses — small and contracted if 
scirrhous, large if encephaloid ; hard and dry if the former, soft and 
juicy or pulpy if the latter — are seen. The usual secondary changes, 
softening, etc., were noted frequently. When the growth invades the 
neck of the bladder as an annular ring or an outgrowth or a node, 
causing stenosis of the orifice, the remainder of the organ may be 
either atrophied or much dilated. A growth situated at the neck was 
particularly detailed six times, and at the fundus an equal number of 
times. Nine times the mass was said to be hard, or firm and rough, 
or nodulated. The gall-bladder was " destroyed and replaced by new 
growth " in twelve cases ; inclosed in the growth in three ; not dis- 
tinguishable in one ; a soft, whitish pulpy mass in one ; and destroyed 
by cancerous ulceration in one instance. Presumably in these in- 
stances the growth was of least firmness. Certainly in the following 
cases the firmness or hardness was undoubted — when the walls were 
infiltrated (four), or thickened (nineteen), or " converted into a solid 
mass" (one). In three instances the mass was composed of pouches, 
and in many instances one or more pockets, the remains of portions 
of, or the entire gall-bladder, are described. In one case a membrane 
subdivided the sac into two portions. 

Six times simple ulceration of the interior of the gall-bladder is 
described ; twice ulceration with perforation into the peritoneal cavity ; 
six times with perforation into the duodenum ; and ten times with 
perforation communicating with the colon. 

Adhesions to surrounding organs are common, and, excluding ad- 
hesions with perforation, are as follows : to the duodenum (five), the 

^ The numbers repreBent frequency of occurrence of each condition. 
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colon (four), the stomach (four), the round ligament (one), the liver 
(two), the liver and stomach (one), the vertebral column (one), aorta 
and vena cava (one). General adhesions were noted in one. In 
one instance the growth turned the vena cava out of its course, and 
in one compressed the hepatic artery and vein. 

The contents of the gall-bladder or its pouch varied. Grall-stones 
were present in sixty-nine cases, and noted as absent in three. In 
twenty-six cases the contents were fluid, mucus (seven), pus (seven)^ 
bile (two), blood (one), liquid-like serum, thin watery fluid, green 
watery fluid, clear white, thick fluid, thick, gray fluid, encysted fluid, 
one each (all mucus or mucoid) ; once each sanious, grumous, or meat- 
broth-like, and once it was simply noted as ^' fluid;'' in one case 
" plaster-like" contents were found. 

The extraordinary frequency with which gall-stones are found has 
been mentioned by all writers, while many believe they are often pres- 
ent but overlooked. They are seen free in the cavity of the afiected 
bladder ; free or fixed in pouches or diverticula, so called, the walls of 
which are normal or the seat of disease ; imbedded in the malignant 
mass, or filling the lumen of the ducts. In one instance one was 
found in the fistulous communication between the liver and the colon. 
They have been distinctly referred to as old stones by some of the 
writers. Ord alone reports a calculus which, from its chemical nature, 
could be inferred to be of recent and non-biliary origin. It was 
composed of carbonate and phosphate of lime and altered mucus, and 
did not contain bile elements. The relation of the calculi to the new 
growth will be discussed later. 

Liver, — One would naturally look for secondary changes in the 
liver proper, and yet, save by metastasis, its structure was but infrci 
quently changed. 

Size noted as normal (five), small or atrophied (four), enlarged (four- 
teen), double the natural size (two). It was the seat of secondary 
deposits fifty-four times, in two of which the invasion was particularly 
stated to be by contiguity. 

In a large proportion of cases the invasion undoubtedly was by 
contiguity, and the progress along the ducts has been particularly 
described. In Willigk's case the induration about the ducts extended 
" tree-like " into the structure of the liver. Multiple hepatic abscesses 
were present in two cases. 
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Bile-ducts, — The changes in the ducts are due to the presence of 
secondary growths, or to the "growth of continuity" (a term insisted 
upon by Moore) of the neoplasms, to obstruction of their lumen, or to 
secondary catarrhal or purulent inflammations. 

Hepatic Duct. — Noted normal in five, dilated in twenty-one, the 
seat of secondary disease in thirteen, and of purulent inflammation in 
three instances. Obstruction and compression were each present in 
one instance, and a gall-stone was found in one. 

Cystic Duct, — Normal four, and dilated thirteen times. In one 
exceptional instance it was dilated to the size of the transTerse colon, 
and contained gall-stones. Six times it was obliterated, once each 
narrowed, closed, or impermeable, and four times obstructed. Twelve 
times it was the seat of secondary growth, twice indurated and thick- 
ened, and three times inclosing gall-stones. 

Common Duct, — Normal eight, dilated eleven, the seat of secondary 
growth seven, and obstructed seven, times — by pressure four, not 
known two, stone one. The duct was obliterated three times, was 
thickened once, and contained calculi three times, and pus and blood 
and "fluid" once each. 

Metastasis, — This was noted as present in fifty-five cases ; in every 
instance but one the liver was one of the affected organs. The cases 
in which the growth in other organs — the duodenum, colon, lesser, 
omentum, and peritoneum — took place by direct continuity are not 
included. 

The cases of extension by continuity include the ones in which 
ulceration and perforation of the hollow viscera — the duodenum and 
colon — took place, and of ulceration and fistulous communication of 
the gall-bladder with the abdominal walls — the only one of the kind 
reported. 

The frequency with which the various organs were found to be the 
seat of isolated secondary growths is as follows : Abdominal lymph- 
atics (sixteen), mesentery (four), omentum (five), duodenum (four), 
colon (three), peritoneum (three — two if omentum and mesentery are 
included), stomach (six), pancreas (three), lungs and pleura (ten), 
supra-renal bodies (two), and once each in the mediastinal glands and 
the ascending colon. In one case, in addition to secondary growths 
in the stomach, liver, pancreas, and peritoneum (included in the above). 
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they were found in the navel, rectum, uterus, and kidney. It was 
the only case of the almost universal presence of the disease. 

It is thus seen that secondary growths are not common, and are not 
universal or found in distant parts. It is impossible from this series 
of cases to prove the first conclusion of Moore (loc. cit,) that carcinoma 
of the gall-bladder and large ducts usually grows directly into the liver. 
The second proposition, that secondary deposits are not widespread, is 
supported, but the order of frequency must be reversed in the third 
conclusion. In the following, named in the order of greatest frequency 
from the first, metastasis occurs — to the liver, the abdominal lymph- 
atics, the peritoneum, the lungs, the stomach, the duodenum, and to 
the pancreas. These estimates, as all that are made in this paper, of 
coarse are relative only, and subject to the same valuation that one 
gives to any collection of facts the correctness of which depends upon 
various judgments and observations. Care has been taken to prove 
the facts in each cajse. 

To conclude : In primary cancer of the gall-bladder one finds the 
organ most frequently diminished in size and hard, or of normal size ; 
sometimes (in 20 per cent, of the cases) it is enlarged. The enlarge- 
ment is generally due to dilatation, and then the mass projects beyond 
the margin of the liver. Gall-stones are found in 69 per cent, and 
fluid contents in 26 per cent, of the cases. Extension by continuity 
or by secondary deposition takes place in about 75 per cent of the 
cases, although it is never widespread. Adhesions form in 20 per cent., 
and adhesion with ulceration and perforation takes place in 18 per 
cent, of the cases. 

Etiology. — No facts can be deduced from these cases to aid us in 
the formation of a theory of the etiology of cancer. Certain positive 
relations of probable cause and efiect can be pointed out, while in this 
particular location of carcinoma its greater frequency in the female 
sex is established. 

Of the influence of heredity or occupation, or hygiene, food, drink, 
or personal habits, climate or country, nothing can be learned. The 
cases occurred almost entirely in hospital practice, and thus a general 
notion of the character of the individuals can be formed. The frequent 
reports of cases from this class are due to the fact that private cases are 
never so well studied, from the nature of things. 

Age, — In ninety-one cases the age is recorded. An average of the 
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ages would not be strictly accurate ; a statement of the frequency in 
different decades gives the best notion of the period in life when the 
disease is most frequent : 

I to 10 years 1 

10 to 20 '* 

20 to 30 '* 1 

30 to 40 ** 9 

40 to 50 " 19 

60 to 60 " 27 

60 to 70 " 19 

70 to 80 ** .14 

80 to 90 *• 1 

Unrecorded 9 

loo 

The largest number of cases occur from the fifth to the eighth 
decade inclusive, and in the sixth decade the largest number in any 
one similar period is found. 

Of sixty-four cases^ in which the variety is recorded, the ages of 
sixty are given. No variety preponderates in any particular decade. 
Some (five) of the encephaloid type occur a decade sooner (80 to 40) 
than the scirrhous, but they continue as late in life as the latter (70 to 
80), and one was found as late as past eighty. Five of the six colloid 
carcinomas were found between sixty and seventy. The youngest case, 
reported by Dr. Moxon, was in a patient aged four years. It was a villous 
carcinoma. Curiously, the earlier cases reported occurred after sixty, 
and hence the conclusion arrived at and adopted by systematic writers 
was, that the disease occurred late in life. Thus, in Villard's table, ot 
twenty cases in which the age is given, nine patients were over seventy, 
and five between sixty and seventy. Of our cases 57 per cent, of the 
entire number were under sixty years of age. The average of Kohn's 
cases was 57.7 years. Hess states the average age of carcinoma of the 
liver to be 45.4 years. Cancer of the gall-bladder probably occurs 
frequently later in life than carcinoma of other organs, but not so 
late as formerly thought ; and, indeed, when one compares this table 
with the one of Welch, in his article on Cancer of the Stomach 
{System of Medicine^ Pepper, 1886), one sees not much difference in 
the age of patients with the two forms of cancer under consideration. 

Sex. — The sex of ninety-eight of the entire list is given — ^twenty- 
three males and seventy-five females. The ratio of males to females 
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(eleven females to seven nfales) is more nearly equal in the scirrhous 
variety than any other. All of the colloid variety occurred in females. 
Otherwise there is no significance in the sex of the persons in which 
the respective varieties occurred. 

The enormous preponderance of females has always been recognized 
and commented upon, and, in connection with the frequent association 
of gall-stones, is considered a marked etiological &ctor. Certainly it 
is a valuable clinical index. 

Gall-stones. — One school of pathologista believes that the stones 
precede and are the exciting cause of carcinoma of the gall-bladder in 
a predisposed individual — Durand-Fardel, Klebs, von Schueppel, Yil- 
lard, Murchison, Frerichs, Kraus, Ranvier, Zenker, Stiller, Fagge, and 
others. 

Another believes that the stones are formed secondarily to the new 
growth — Lutton, Forster, Davaine, LangHeinrich, etc. 

Calculi were found in sixty-nine cases ; they were noted as absent 
in three. Zenker believes they are often overlooked. Their absence 
at the autopsy does not indicate necesarily that they had not been 
present in life ; they may have escaped by ulceration. Scars or ulcers 
often are found, which indicate that stones had been present before 
death. A single stone with facets was found in Wiggleworth's case, 
without perforation. The others must have escaped during life. In 
one of Zenker's cases fragments of calculi were found. 

Because calculi are so common in females, and cancer of the gall- 
bladder largely in excess in that sex, it was thought by the early 
observers that the former induced the latter. Gall-stones undoubtedly 
occur more frequently in persons who die from cancer of internal 
organs than in persons who die from other causes. The diathesis 
favors their formation, and Kohn particularly urges the fact that the 
cancerous diathesis creates such relaxation of the tissues as to favor 
the stagnation of bile. He believes the two conditions are in progress 
at the same time. 

If the calculi are an exciting cause, they must precede the forma- 
tion of the carcinoma. Three cases of carcinoma are reported in 
persons who had been the subjects of hepatic colic for a long time 
previously. Klebs found an old stone, with commencing carcinoma, 
in the neck of the bladder. He thinks it positive evidence that the 
foreign body was the exciting cause. 
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Some anatomical evidence seen at the autopsies throws light on the 
subject. Stones are found in the bladder, the duct of which is and 
has been obliterated for some time. They are often in large numbers, 
surrounded by mucus and old lymph, bathed in pus, or covered with 
serum. No traces of bile have been found in the same sac. They are 
found in pouches surrounded by healthy walls cut off from the bile- 
duct, or fixed in the new-growth structure. The gall-bladder cavity 
usually diminishes in size so that it is not a large enough reservoir for 
calculus formation, while shrinkage is seen in cases where the cancer 
does not contract. In a number of cases the cystic duct was obliter- 
ated, and yet stones were in the gall-bladder. Gall-stones are found 
in the ducts outside and beyond the seat of disease, and yet must, from 
their appearance, have formed in the gall-bladder and passed out- 
The case of Quetsch shows that gall-stones preceded the carcinoma, 
for they had been discharging from a biliary-cutaneous fistula for three 
years. 

In the remarkable case of Goodhart, in which the cystic duct was 
enormously dilated and contained a great number of calculi, which 
developed with the cancer, the evidence seems to favor the idea that 
gall-stones form most rapidly in cancerous subjects. No facts have 
been brought forward to prove the formation of gall-stone after cancer. 
Ord*s case alone shows the presence of a post-cancerous calculus which, 
however, was not biliary. The problem seems to stand about as 
follows : 

Gall-stones are found in cancer of the gall-bladder. The clinical 
history and the anatomical appearances appear to show that they 
formed prior to the formation of the cancer. 

Cancer occurs without gall-stones, and, vice versa^ gall-stones occur 
without cancer. The frequent association of calculi and carcinoma, 
and the undoubted fact of their formation prior to the morbid growth, 
warrant the belief that their presence is as much a causal factor as 
are irritants in other situations, e. g.^ in the lips, etc. 

In objection to the view that gall-stones have a causal relation 
to carcinoma, some urge that such relation does not exist under 
like circumstances with calculus of the kidney and urinary bladder. 
One must remember, however, that the mucous membrane of the gall- 
bladder is richer in glands than the same structure of the pelvis of the 
kidney or the bladder, and hence more likely to invite an irritation 
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resulting in carcinoma. Zenker believes an adenoma develops by 
irritation and that it changes into an adeno- carcinoma, which is the 
primary atypical growth. Then again, the irritation of a gall-stone 
may continue silently for years, while a calculus in the kidney or 
urinary bladder is soon the cause of such deleterious secondary 
changes that the health is impaired before a carcinoma can arise. 

Among other causes considered are local external injuries, as by a 
blow (Robinson and Fitzgerald), or a fall (Moxon*s case), or the irri- 
tation produced by tight lacing. Marquand reports a case of the 
latter. The depression of the ribs crosses the liver and ducts, and in 
the illustration accompanying the report of his case, the bladder is 
seen to be constricted. In this constricted portion the disease began. 
The patient of Robinson and Fitzgerald had been kicked seventeen 
years before death. From then until his final illness he was subject 
to pain in the right hypochondrium. The local peritonitis and inflam- 
mation was no doubt a predisposing factor. In Martin's case, after a 
fall on the right side, symptoms of biliai*y obstruction and carcinoma 
began. 

Symptoms.* — The most frequent symptoms and signs observed in 
the course of carcinoma of the gall-bladder are pain, jaundice, emaciar 
tion, cachexia, and the presence of a tumor. Digestive troubles, 
vomiting, constipation, diarrhoea, fever and ascites occur in a consid- 
erable number of cases, and are worthy of detailed study. 

Pain, — This is a symptom the presence of which was noted sixty- 
two times. It was located in the right hypochondrium twenty-five 
times; in the epigastrium, seventeen times; in the abdomen, nine 
times ; in the hepatic region and the right side, four times ; in the 
right shoulder, three times; in the back, twice; in both hypochon- 
dria, and at the umbilicus, once each. It was associated with tender- 
ness in the right hypochondrium or liver, nine times, and was 
increased by movement or position. In nine instances it was colicky ; 
in three, lancinating ; in four, paroxysmal ; sixteen of varied char- 
acter ; in three instances, dull ; and in four constant. In two in- 
stances pain unqualified was noted, and in two it was noted as 

1 It should be remembered that in a small percentage of the cases, particularly those 
of Zenker, there is no record except of the autopsy. It may be assumed, therefore, that 
the symptoms noted below occurred more frequently than the numbers I have given 
indicate. 
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absent. In a very large proportion of the cases the pain was preceded 
by a sense of weight or uneasiness in the right hypochondrium. Cer- 
tainly the pains increased in frequency and severity as the disease 
progressed. The abdominal pain above noted was due in nearly every 
instance to peritonitis, so that practically pain in the right hypochon- 
drium or epigastrium of a colicky or lancinating nature is seen in the 
larger number of cases of cancer of the gall-bladder. 

Jaundice. — Reported in sixty-nine cases. Characterized as slight 
in six cases ; transitory, in one ; recurring, in one. In fifty-eight 
instances, however, the jaundice gradually increased in severity until 
it presented the characteristic olive-green or deep yellow appearances 
of chronic icterus. In a few instances it developed less than one 
month before death, and in three less than three months. The jaun- 
dice was due to the new growth in the ducts, the presence of enlarged 
glands, or to catarrhal or purulent inflammation, or the results thereof, 
t. e., adhesion of the walls. In two instances stones were impacted in 
the common or hepatic duct, and in one instance the hepatic ducts 
were dilated on account of the passage of a gall-stone a few days be- 
fore death (Kohn). Accompanying the jaundice in its final stages, 
delirium in three, and coma in five instances were observed. Itching 
is noted three times. 

JEhnaciatian. — Distinctly noted forty-four times, but no doubt much 
more prevalent, as will be seen later. Death often took place from 
acute complications before the disease had progressed very fi^r. In 
Wagner's case the flesh was preserved ; the patient (a woman) died 
of peritonitis. In twenty-two cases debility, weakness, or exhaustion 
are recorded. 

Oachezia, — Noted in fourteen cases. The deep jaundice prevented 
the recognition of the characteristic cachexia very frequently, no doubt. 

Vomiting, — Due to catarrhal gastritis, to pressure of external 
growths, or to secondary growths in the viscus, occurred in thirty- 
nine instances. Usually of the ordinary character, in three instances 
it was bloody, in one sterconwjeous (LangHeinrich's, perforation of 
gall-bladder and colon, peritonitis). In Pepper's case there was bilious 
vomiting, no jaundice, and no bile in the stools. Pressure on, and 
occlusion of, the duodenum by the enlarged gall-bladder caused these 
phenomena. In two instances nausea without vomiting, and in five 
with it, took place. 
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Diarrhoea was present in fifteen cases, constipation in twenty-three. 
Diarrhoea occurred more frequently from other causes than perforation 
of the colon, as intimated by some. 

The appetite was lost in fifteen instances, and indigestion marked 
in thirteen cases. These figures are small, no doubt, for these symp- 
toms. Hiccough is recorded four times, ptyalism once, and dysentery 
once. 

Fever. — The temperature was subnormal, or more frequently 
normal ; eighteen had marked fever, in some a few days before death 
only, in others as long as one to four months. In three instances it 
was distinctly intermitting In every instance it was due to some 
complication, either inflammation of the bladder or ducts, peritonitis, 
or ulceration. If, therefore, this symptom arises in the course of the 
suspected disease, it is due to one of these causes. It could be due to 
a calculus impacted in the duct, no doubt, although such circumstance 
was not reported. 

Ascites was noted in eighteen cases, and was almost always due to 
pressure on the portal veins, either by the primary growth or the 
lymphatic glands. In twelve instances there was oedema of the legs, 
and in two anasarca. 

Hemorrhages were noted in seven instances. The hemorrhages 
were due to passive congestion from local obstruction, or to secondary 
growths, or were of the nature of such discharges in chronic jaundice, 
and occurred from mucous surfaces remote from the disease. 

Tumor. — Sixty-eight times a tumor was discovered. 

The following numbers represent the frequency of location in the 
positions indicated : 

In the right hypochondrium or gall-bladder region . . 27 times. 

Attached to the liver 10 

In umbilical region 12 

In the iliac fos»a 4 

In the flank * 2 

Near the pylorus 1 

The positions of most frequent occurrence are, therefore, the right 
hypochondrium and the umbilical region. All the tumors that occurred 
in the umbilical region were thus placed because of enlargement of the 
gall-bladder, or enlargement of the liver. If the latter organ is en- 
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larged, a tumor in the umbilical region, particularly to the right of the 
median line, is probably an enlarged gall-bladder. 

The size of the tumor was noted only thirteen times. From the 
descriptions one concludes that the organ was seldom larger than 
normal. It was said to vary in size from a hazel-nut to a child^s 
head ; of the latter three instances are recorded. In the course of the 
disease it may change. This is especially true if fluctuation has been 
previously detected. By ulceration the contents are discharged and 
the tumor disappears. One disappeared after a copious emesis ot 
mucus and bile, the temporary occlusion having been removed. Some- 
times they disappear temporarily on pressure (one case). 

The tumor was movable as above or with respiration (two), movable 
on palpation (six), fluctuating (three), fixed (six), elastic (two), solid 
(eleven), smooth (three) ; in twenty-two instances hard or firm ; in 
twenty-one painful or tender ; in nine irregular, three of which are 
noted above among the ^^hard,'' and the remainder are presumably 
hard. Practically the tumor was movable in eight instances and fixed 
or firm in about fifty cases in which the character is recorded. 

The shape was noted ten times : round (five), oval (one), pyriform 
(two), cylindrical (one), oblong (one). Two of the tumors are described 
as growing rapidly. 

We may conclude, therefore, that a tumor in the right hypochon- 
drium, or occasionally in the umbilical region, about the size of the 
fundus of the gall-bladder, hard and painful, and of indifferent shape, 
is found in cancer of the gall-bladder. 

Liver. — During life the liver was found to be enlarged twenty-nine 
times, five of which times it was irregular or nodular, and four times it 
was of the same character, the size not being stated. The border was 
thickened (one), smooth (four), hard (three), and the surface tender 
(four). No significance attends change in the liver except enlarge- 
ment. This is due to secondary growths or to dilated channels. 

The clinical picture, therefore, of cancer of the gall-bladder is about 
as follows : The patient, usually a female past forty years, suiTers for 
an indefinite time with a sense of weight or of uneasy sensations in 
the right hypochondrium or epigastrium. This is followed by pain, 
intermitting generally, for a variable period not sufficiently marked to 
call for local examination, but gradually increasing in frequency and 
intensity. Jaundice then develops, usually gradually, and upon its 
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occurrence examination is made of the hepatic region. A tumor is 
generally detected, the presence of iirhich had not been suspected prob- 
ably, occupying the region of the gall-bladder in health, or found below 
that region and to the right of the umbilicus. The tumor is usually 
small and hard, and painful on pressure. With the onset of jaundice, 
the symptoms of indigestion, which were present from the first, become 
more aggravated. Loss of flesh and loss of strength are then noted, 
and with the persistence of the jaundice its usual deleterious secondary 
phenomena are induced. In the larger majority of cases these symp- 
toms continue with the final termination of the case, and death is 
caused by exhaustion or by cholsemia, or by intercurrent disease. In 
quite a number of cases, however, other phenomena may occur in the 
course of the disease, the symptoms above noted being essential. Thus, 
in some cases, the fever commences at first about the middle period of 
the disease and continues to the end, either being intermitting or of. 
continuous character, and always due to the presence of inflammatory 
complications. Vomiting may be one of the important and persistent 
symptoms, particularly if there is noted marked increase in the size of 
the tumor. Constipation, often present throughout the course of the 
disease, is naturally expected. Diarrhoea attends quite a number of 
cases, and its onset after an attack of increased pain and local ten- 
derness in the gall-bladder region, associated with fever, is often 
caused by the occurrence of ulceration between the colon and the gall- 
bliftdder. In a few cases ascites is noted and its occurrence as an acci* 
dental complication must be remembered. Throughout the course of 
the disease the liver usually remains about the normal size. 

Diagnosis. — The diagnosis of this affection presents the same difl&- 
culties that arise in an attempt to recognize any chronic affection of the 
organs and tissues in the upper central half of the abdominal cavity. 
Early in the history of the case it is impossible to make a positive 
diagnosis, while even in its full development the difficulties often are 
not much lessened. But by attention to the perfect evolution of the 
disease, as indicated in the symptomatology, coupled with a considera- 
tion of its frequent etiological associations, and with exclusion (by the 
customary means, and by recent methods of clinical research in gastric 
diseases) of disease of the surrounding viscera, carcinoma of the gall- 
bladder can be more than strongly surmised. 

Not much can be learned from the pardonable errors of writers or 
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the difficulties that they encountered in their observ^ation of this dis- 
ease. One can readily appreciate their difficulties, however, and 
easily understand how the disease can be confounded, as it has been, 
with cancer of the pylorus, with cancer of the liver, and with an 
ovarian tumor, when one remembers the extraordinary changes of 
position and structure which malignant growths of the gall-bladder 
may undergo. Even in the light of the clinical history with the 
autopsy, one can scarcely see how anything but the diagnosis of an 
ovarian tumor could have been made in Cade XII. of the Table accom- 
panying. In this instance, the gall-bladder was enormously distended, 
and adherent to the round ligament, occupying the position which 
ovarian tumors usually take in the abdominal cavity. In some few 
instances the tumor was mistaken for a floating kidney ; the methods 
of differential diagnosis we will refer to again. 

As aids to the diagnosis, we must first bear in mind the age and sex 
of the individual, and the prominent relation of gall-stones to this 
affection. They appear to be more striking factors in carcinoma of the 
gall-bladder than in carcinoma of any other organ in this neighbor- 
hood. Another minor, but important, fact in the differential diag- 
nosis is the short duration of the case — the average duration, between 
six and seven months, is certainly shorter than in cases of carcinoma 
of the pancreas and carcinoma of the stomach. 

Before attempting a differential diagnosis of the various affections 
with which this disease may be confounded, let us consider the promi- 
nent symptoms of cancer of the gall-bladder, and determine, if possible, 
if there are any characteristics of them that pertain particularly to this 
affection. Pain is the first and most prominent of these, but does not 
differ from pain due to any other disease in this neighborhood, and is 
especially allied to the pain of carcinoma of other organs ; of itself, 
therefore, save in location, it is not a valuable diagnostic factor. Nor 
is jaundice of itself of much value. It indicates that there are obstruc- 
tions in the biliary passages, but of the nature of these its occurrence 
gives no clew. Emaciation is common to most ot the affections of a 
chronic nature here found, and it, too, is not of any value. The 
occurrence of fever is only an index of the occrrrence of processes 
secondary to the malignant growth — ^processes, too, which may occur 
secondarily to any obstruction of the biliary passages. In it, likewise, 
we see no positive value from a diagnostic standpoint. The cachexia, 
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which is insisted upon by so many authors as presenting a valuablo 
aid to diagnosis, simply indicates, if its presence can be determined, 
that there is malignant disease, the exact nature of which, however, 
it does not, of course, determine. Indigestion, loss of appetite, the 
vomiting that possibly occurs, are likewise of small diagnostic value. 
The occurrence of the tumor is certainly the only distinctive condition 
of this affection which may be studied independently or without asso- 
ciation with the other symptoms. Singly, therefore, the symptoms 
just enumerated are of no value whatsoever ; but grouped together, 
observing their association in the proper relationship which we indi- 
cated under the symptomatology, they are of value, and only in that 
way. 

A word further, however, regarding malignant tumor of the gall- 
bladder and tumors with which it is confounded. The size and shape 
and the position of the former tumor must be borne in mind. It 
frequently changes in position as adhesions form, and sometimes in 
shape, as when perforation takes place. Thus, a tumor found early 
in the right hypochondrium, may later be found in the epigastrium or 
about the umbilicus. At first smooth and fluctuating, it may diminish 
in size and become hard and irregular. Usually noted as fixed, it is 
sometimes quite movable. It may contain bile or calculi, or simply 
the clear fluid, the accumulation of which is known as hydrops vesicae 
felleae. 

If the tumor is believed to be the gall-bladder, one must distinguish 
between enlargement from an accumulation of its contents, and enlarge- 
ment of the organ from disease of its walls. The tumor due to the 
accumulation of fluid occupies a similar position, but is generally much 
more movable than tumors due to cancerous disease. Their characters 
have been frequently dwelt upon. They are usually painless, and the 
nature of the fluid can be determined by the aspirator. Dropsy of 
the gall-bladder occurs from obstruction of the cystic duct, which may 
be due to a stone or to the inflammation that follows the passage of a 
calculus, or to an adherent inflammation which attends some forms of 
chronic catarrh of the ducts. It may attain a large size, and, indeed, 
is usually of larger size than in cancer, is painless, and is generally, 
although not necessarily, associated with the symptoms of obstruction 
of the hepatic and common ducts. A history either of gall-stones, or 

21 



322 MUSSSR, 

in the writer's experience, more frequently of catarrh of the ducts^ 
antedates the development of the tamor. 

The exact nature of a tumor of the gall-bladder can be more defin- 
itely ascertained by means of aspiration, and by determining the nature 
of the fluid contained in the viscus an idea can be formed of the morbid 
process. The presence of stones can be ascertained, if the gall-bladder 
is enlarged from that cause, by means of the aspirating needle, too, or 
by a probe introduced through a canula, as has been previously de- 
scribed by various writers. One must remember, however, that calculi 
are present in cancer of the gall-bladder in the various relations pre- 
viously described, and, therefore, the presence of a stone, as detected 
by a needle, does not necessarily exclude carcinoma. Moreover, one 
can readily be deceived by this means of exploration, for the hard 
scirrhous masses very frequently give to the hand the same sensations 
of hardness, and even the same character of sound, that one gets with 
stone. The calculi often by palpation move upon themselves, causing 
a peculiar grating sensation, and even a rubbing sound can be created^ 
and the tumor caused by their accumulation is hard and rough. The 
enlargement of the gall-bladder due to an accumulation of fluid is 
usually progressive, and more rapidly increases in size than a car- 
cinoma. 

One cannot possibly, from the physical characters of the tumor, 
determine the nature of the obstruction ; for a carcinomatous mass 
small in size may obstruct the outlets of the flow of bile and cause 
this tumor formation. A clear fluid would indicate obstruction of the 
cystic duct, and, other symptoms being latent, such obstruction is in all 
probability due to inflammation with adhesion of the canal. Tumors 
containing bile indicate obstruction of the common duct, as by a calcu- 
lus or by external pressure, the exact nature of which can only be ascer- 
tained by the history of the case and by the order of development of 
the different phenomena. Tumor of the gall-bladder may be due to 
purulent inflammation with accumulation of pus. The aspirator would 
reveal the nature of the tumor, while the phenomena of inflammation 
would contribute to its recognition. Of course, just such condition 
takes place in cancer of the biliary passages, is frequently an epiphe- 
nomenon, and, therefore, the presence of symptoms indicating it are 
weighed with the previous symptoms indicative of malignant disease 
of the gall-bladder. Just as in the other conditions indicated, the 
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nature of a tumor of the gall-bladder cannot be determined without 
studying also the general symptomatology and etiology in each indi- 
vidual case. 

Having considered the characters of tumors of the gall-bladder, 
other affections which are associated with or are the cause of a tumor 
in the right hypochondriac or umbilical region must be excluded. 

Jaundice from cancer of the pancreas is most common ; the differ- 
ential diagnosis between the two affections is of importance. On 
the whole, the presence of a tumor of the character of cancer in the 
region of the gall-bladder or to the right of the median line, would 
exclude cancer of the pancreas ; in both a tumor is possible. In 
cancer of the gall-bladder its position is somewhat different ; it is cer- 
tainly superficial and is movable with respiration or with the move* 
ments of the liver. The tumor of cancer of the pancreas is deep-seated, 
in the median line more particularly, and fixed absolutely. Cancer 
of the pancreas is attended with fat in the stools in many instances, 
and is more frequently associated with ascites than is malignant dis- 
ease of the gall-bladder. In both affections there is jaundice, emacia- 
tion, and cachexia. In both there is abdominal pain, but it is more 
commonly present in cancer of the gall-bladder. Dyspeptic symptoms 
appear, however, to be more marked in cancer of the pancreas, and 
particularly is vomiting of more frequent occurrence. 

Cancer of the pylorus presents some symptoms in common with 
cancer of the gall-bladder. In cancer of the pylorus, however, jaundice 
is rare, while the tumor is likely to be in a different position, possibly 
more frequently near the umbilicus than in cancer of the gall-bladder, 
while it does not attain great size without much more marked gastric 
phenomena than occur in cancer of the gall-bladder. Pain attends 
both. In cancer of the pylorus it possibly has a more definite relation 
to the time of taking food. Usually dilatation of the stomach super- 
venes upon cancer of the pylorus, while chemical examination of the 
gastric juice or the matters washed out of the stomach may indicate 
the presence of cancer of that organ, or at least of organic disease. 

Disease of the lymphatic glands in the portal fissure, the symptoms 
of which simulate cancer of the gall-bladder, may be determined by 
recognizing disease of these structures in other parts of the body, 
or of distant disease, as carcinoma or tubercle, which may lead to 
secondary disease in these glands. The tumor due to disease of the 
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lymphatic glands, which simulates the enlarged gall-bladder, of coarse 
only is of the same character as an enlargement on account of accu- 
mulation of fluid. The glands themselves cannot be made out by pal- 
pation. We can only suspect their presence, therefore, by the means 
just indicated. This presumption is made more probable by the ab- 
sence of pain or of local tenderness. Tumors of the omentum and 
mesentery rarely, if ever, assume the position that tumors of the gall- 
bladder occupy. A tumor of the mesentery, for instance, does not 
occupy as limited an area, but will fill the umbilical region and extend 
into the epigastric or hypochondriac regions, while tubercular disease 
of the omentum causes a transverse tumor of the abdomen. They 
rarely produce jaundice, and are likely to be secondary to processes 
similar to disease of the lymphatic glands in the fissure. If tubercular, 
ascites is always present, and the general phenomena of tuberculosis, 
fever, sweats, etc. Tumors of the omentum, non-tubercular, are usu- 
ally found in a lower position in the abdominal cavity, and if cancer- 
ous are associated with bloody effusions in the abdominal cavity. 
Cancer of the transverse colon may cause symptoms very much like 
those of cancer of the gall-bladder. Symptoms due to stenosis of the 
bowel would arise, however, early in the course of the former disease, 
while they do not occur in the latter. Then, too, the phenomena of 
each usually differ. 

The enlarged and movable gall-bladder may be taken to be a float- 
ing kidney. Landau refers to such a case. Mears has recently had 
a case of tumor of the gall-bladder which was mistaken for a floating 
kidney ; and once in the writer's experience a large, rather firm, 
rounded tumor in the gall-bladder region, movable on pressure, and 
after some prolonged pressure disappearing entirely for hours or even 
a day, when the patient was kept at rest, was thought to be a floating 
kidney. The tumor had all the characteristics of a solid tumor, but 
was due to an extremely distended bladder filled with bile, the duct 
being obstructed by a small secondary carcinoma. One can conceive 
considerable difficulty, however, in certain instances in the differential 
diagnosis, particularly in those cases of floating kidney which are 
attended with colic. The general condition of the patient, and the 
evidences of alteration in hepatic structure or function are to be con- 
sidered. 

For practical purposes, cancer of the gall-bladder need not be distin- 
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gaished from primary cancer of the liver. It can, however, generally 
be so distinguished by the absence of enlargement of the organ, by the 
almost constant occurrence of jaundice, by the absence of general 
hepatic pain, and by the absence of the irregular outline or mi^es 
over the surface of the liver. In all probability primary cancer of 
the liver is of much rarer occurrence than cancer of the gall-bladder 
and bile-ducts. Ascites occurs more frequently in cancer of the liver 
than in cancer of the ducts. Hydatid disease of the liver, with or 
without rupture into the gall-bladder and ducts, presents no features 
in common with carcinoma of the gall-bladder. In both, it is true, 
the disease is chronic, in hydatid disease eminently so ; in both there 
may be jaundice, in hydatid disease less frequently than in cancer ; in 
both there is a tumor, in cancer more localized, smaller in size, and 
more painful. In cancer, emaciation, cachexia, and loss of strength go 
hand in hand, while in hydatid disease these conditions are absent. 
The associated etiological conditions are far different from those of 
cancer, while exploration with aspirator or trocar shows the presence of 
an encysted fluid which has the characters of a hydatid cyst. Hydatid 
disease of the gall-bladder or of the gall-ducts is usually accompanied 
by jaundice, by attacks resembling biliary colic, and is frequently 
associated with fever and with diarrhoea. After an attack of colic in 
hydatid disease the tumor lessens because of communication with the 
biliary passages, and the discharge of its contents into the intestinal 
canal. In cancer, the tumor lessens after a period of pain and fever 
similar to a local peritonitis. In hydatid disease the tumor usually 
returns ; in carcinoma when it disappears it never returns. 

In that peculiar disease known as multilocular hydatid disease 
there are symptoms very like the disease we are studying. There is 
found a hard nodulated tumor with intense and persistent jaundice, 
rapid emaciation and prostration, and ascites. The tumor of a multi- 
locular hydatid does not occupy the region of the gall-bladder usually, 
but has the other characteristics of cancer. In almost all cases, how- 
ever, this form of hydatid disease is associated with enlargement of the 
spleen, a condition always absent in primary cancer of the biliary 
passages. Of course, in this disease the age and sex and the evolution 
of the disease must be remembered. 

The occurrence of fever, associated with a tumor or swelling in cancer 
of the biliary passages, might lead one to suspect the presence of ab- 
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scess of the liver. The absence, however, of jaundice in abscess of the 
liver, its rarity in this climate — except after ulceration in some portion 
of the portal area, which can frequently be determined — the enlarge- 
ment of the liver, the different character of tumor, its increase in size, 
the entire disease progressing more rapidly, are points in favor of 
abscess of the liver. 

Duration and Course. — The duration of carcinoma of the gall- 
bladder appears to be about six and two-thirds months. The shortest 
case was seven weeks, the longest alleged to be four years. It was 
not included in making up the average. 

The course of the disease is uniformly and progressively downward, 
generally; in some its course is intermitting. The symptoms abate 
for awhile. The progress is modified by complications. Jaundice 
hastens the end, while the accidental occurrence of peritonitis is always 
fatal. In two instances death took place from perforation of the blad- 
der into the peritoneal cavity, and in ten instances from peritonitis, 
and in two from perforation into neighboring organs. Cholsemia was 
the cause of death in eight instances, exhaustion in twenty-four, ma- 
rasmus in two. Shock, dysentery, oedema of the lungs, acute pleurisy, 
and asthma complicated the affection, and were the immediate cause 
of death once each. 

Conclusions. — 1. Primary cancer of the gall-bladder is not as 
rare a disease as we have been led to believe. 

2. It occurs in females nearly three times as often as in males. 

3. The larger number of cases occur before sixty. It is not a dis- 
ease of as late life as has formerly been taught. 

4. Gall-stones are a possible exciting cause, especially in a person 
predisposed to carcinoma. 

5. The organ is not generally much enlarged, save occasionally by 
the secondary process of dilatation. 

6. Metastasis is not widespread, and by continuity of structure 
neighboring organs are involved. 

7. Adhesion to adjacent organs, and ulceration and perforation are 
not common. 

8. Pain, jaundice, emaciation, cachexia, and tumor are present in 
the largest number of cases ; while indigestion, vomiting, constipation 
or diarrhoea, and ascites are of more frequent occurrence than most 
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persons think, and are important associate phenomena by means of 
which the disease is recognized. 

9. Pain occurs in about 62 per cent, of the cases ; at first ill-defined, 
it soon becomes localized to the right hypochondrium, and is lan- 
cinating in character. 

10. Jaundice in about 69 per cent, of the cases ; it gradually in- 
creases in intensity. 

11. Tumor in about 68 per cent, of the cases. 

a. Situated in : 

1. The gall-bladder region. 

2. To the right of the umbilicus. 

When it is in the latter location the liver is usually enlarged. 

b. Character: 

1. Hard or finn. 

2. Painful and tender. 

12. The progress of the disease is almost always progressive, and 
toward a fatal termination. 

13. Complications are due to : 

1. Occlusion of the ducts and secondary effects on the liver 

and gall-bladder. 

2. Ulceration and perforation of gall-bladder. 

3. The symptoms that arise by metastasis in other organs. 

14. Duration is short, the average being six and two-thirds months. 

15. Death due to : 

1. Exhaustion. 

2. Peritonitis. 

3. Metastasis to other organs. 

4. Biliary obstruction. 

Part II. Primary Cancer of the Bilb-ducts. 

Eighteen cases of carcinoma of the biliary passages confined to the 
ducts have been collected. In the series an actual history of hepatic 
colic was present in two, and in three a problematical one. 

Age. — The average age of fifteen cases was 56.3-5 years. In three 
cases the age was not given. The oldest was 81 ; the youngest 85. 
Four occurred between 44 and 50, three between 51 and 58, three 
between 62 and 68, two between 72 and 74. 

Sex. — There were 9 males and 9 females. 
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Symptoms. — Pain was noted present in twelve cases, the duration of 
which continued, in individual cases, from one month to two or three 
years. In one case the patient was said to have had epigastric pain 
extending to the shoulder for ten years. Pain is one of the earliest 
symptoms observed. It is usually located in the epigastric region (six 
cases). In five the pain was present in the hepatic region or the right 
hypochondrium, and was either spontaneous or developed by pressure. 
The character of the pain varied. In one it was described as bilious 
colic ; in another as cramp-like in the stomach ; generally the pain 
occurred in paroxysms. It varied in intensity. In some only slight 
sensitiveness on deep percussion could be elicited. In one instance 
the pain varied at different periods of the disease (see Musser's case)- 
Usually, however, while the most persistent, and the most frequent of 
all symptoms, it never created much disturbance. Of the five cases 
Dr. Delafield described, two had attacks of severe epigastric pain, the 
onset being accompanied with jaundice, and one had pain throughout 
the course of the disease. Paroxysmal pain, occurring particularly 
about the time of the development of jaundice, appears to be the most 
common symptom of this affection. 

Jaundice is the most frequent symptom (seventeen times). In 
most instances its duration practically indicated the duration of the 
disease. The duration in twelve cases occupied the following number 
of months : 6, 6, 4, 5, 24, 6, 8, 15, 7, 3, 2J, 18, 24, and 36 months. It 
usually deepened in intensity, and in four instances it was attended by 
itching. It terminated in coma in two cases, and delirium in three. In 
eleven instances in which the stools were described, ten presented 
the characters usual in jaundice, and one was black from blood. In 
Delafield's cases the jaundice developed rapidly, and progressed 
throughout the course of the disease, and it was the first symptom in 
all the cases. In three of his series the usual hemorrhages that attend 
chronic jaundice were present. 

Tumor. — The statement of the occurrence of a tumor was made in 
8 of the cases, and the position described to be as follows : in the 
right hypochondrium, in the region of the pylorus, in the right iliac 
region, opposite the umbilicus, in the right nipple line, and in the 
remaining instances in the gall-bladder region. It was described as 
hard, rounded, painless, twice, and three times it was stated to have 
the characteristics of an enlarged gall-bladder. In one it was first 
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found to be as large as a pigeon's egg, and then grew to that of a 
hen's egg, and was painful; in another it slowly increased in size while 
under observation. In two instances the tumor was only described 
as painful. In Delafield's cases a tumor could not be detected during 
life, and the autopsies showed that the infiltration of the bile-duct was 
not suflSciently large in any case to have been detected before death. 

The liver was noted to be enlarged in eight cases, with pain and 
tenderness on pressure. In four the liver was not enlarged and its 
edge not felt. In three cases the surface and edges of the liver were 
particularly described as free from any nodulation. 

GastrO'intestinal symptoms were marked in all the cases, as follows : 
Loss of appetite occurred in five of the cases ; marked dyspeptic 
symptoms in four ; vomiting in nine ; nausea without vomiting in two ; 
diarrhoea in two, and constipation in the same number. Hemorrhages 
from the gastro-intestinal tract were noted in two instances. As 
associated phenomena, in one case each, the following gastro-intestinal 
symptoms were noted; catarrh, bloody stools (due to jaundice prob- 
ably), choleraic attack, and the symptoms of strangulation of the 
bowel. In two cases the abdomen was found to be much distended. 
The gastro-intestinal symptoms were the most marked in all of Dela- 
field's cases, loss of appetite, nausea and vomiting occurring in each. 
In one instance hemorrhages took place from the stomach, but the 
three symptoms indicated, jaundice, pain, and particularly vomiting, 
are the most prominent symptoms of this affection. In seven of the 
recorded cases fever was present some time throughout the course of 
the disease ; in four it was intermittent ; in one irregular, ^^ associated 
with phthisis"; in two the characters were not described, in one of 
which, at least, there was an intermitting form of fever, as it was 
described as occurring in the evening only. In the five cases of 
Delafield, febrile movement was noted in one only, and in that it was 
probably due to suppurative inflammation of the bile-ducts. 

Pathological Anatomy. — In fourteen instances the common duct 
was involved in the disease — once with the cystic duct; in three 
instances the hepatic duct, and in one the hepatic and cystic together. 
In three of these cases the growth was seated at the duodenal orifice. 
The bile-ducts were dilated in nine cases. In brief detail the path- 
ological anatomy of each case was as follows : 
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1. Common bile-duct distended and obstructed by medullary cancer 
growing from internal surface. Bile-ducts dilated. 

2. Common bile-duct has encephaloid cancer near spur formed by 
union of cystic and hepatic ducts. Obstruction of canal. 

8. Common bile-duct closed by a tumor. Bile-ducts dilated. 

3. Common bile-duct at duodenal orifice obstructed by a cherry- 
sized tumor. Cylindrical carcinoma (?). 

5. Common bile-duct at beginning has walnut-sized tumor sur- 
rounding portal vein and hepatic artery. Bile-ducts dilated. 

6. Common bile-duct at duodenal orifice is surrounded by an irreg- 
ular fungous growth. Bile-ducts dilated. 

7. Hepatic duct and common duct thickened, firm walls, uniform 
yellow-gray. Common bile-duct collapsed but unaltered. 

8 and 9. Common bile-duct carcinoma. 

10. Dense whitish mass, no secondary deposits, occluded common 
and cystic ducts. Bile-ducts dilated. 

11. Common bile-duct blocked by a soft, whitish, sprouting enceph* 
aloid cancer just below junction of cystic and hepatic ducts. Duct 
above enormously dilated. 

12. Hepatic duct constricted by a cancerous growth. Ducts 
greatly dilated. 

13. Common bile-duct entirely replaced by a soft whitish growth. 
Hepatic duct dilated. Bile- ducts enveloped by cancerous matter. 

14. Common bile-duct has cancer at duodenal orifice, size small 
nut — a softened scirrhus. Bile-ducts enormously dilated. 

15. Common bile-duct has, near junction of cystic and hepatic 
ducts, a cherry-sized tumor; walls infiltrated and contracted. Another 
hard tumor in track of hepatic duct. 

16. Primary cancer bile-ducts with constriction of hepatic duct by 
scirrhous infiltration. Bile-ducts considerably dilated. 

17. Scirrhus of hepatic and common ducts. Bile-ducts dilated. 

18. Common bile-duct primary carcinoma, walls thickened, lumen 
occluded, secondary nodules in liver and head of pancreas. Cystic 
duct closed by cancerous mass. 

Delafield states that in two of his cases the walls of the duct were 
the seat of cancerous infiltration alone ; in two the new growth had 
extended to that portion of the pancreas immediately beneath the 
bile-duct, infiltrating its tissue to a moderate extent. In all the new 
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growth seemed to have originated in the mucous glands in the walls 
of the duct and had the characters of an epithelial cancer with cells of 
the cylindrical variety. In one of the cases there was catarrhal 
inflammation of the bile-ducts with suppurative inflammation of the 
adjacent liver tissue, producing small abscesses. 

Gall-bladder. — The gall-bladder was dilated and distended in eight 
cases, and contained calculi in seven. I^t was atrophied in one; 
occluded in one ; and adherent to the pancreas in one, and the seat of 
some suppurative inflammation in two. Delafield found dilatation of 
the gall-bladder in only one of his cases. 

Liver. — Gall-stones were found to be present in four cases. The 
organ was enlarged in eight of the cases and the seat of secondary 
deposits in seven. This enlargement was most common in Delafield's 
cases (four out of the five). The changes in the ducts have been 
mentioned. 

Metastasis. — As just indicated, in seven instances secondary growths 
were found in the liver, in one each in the mesenteric glands, the 
peritoneum, and the pancreas. It is worthy of note that metastasis to 
distant organs does not take place save rarely. In the combined lists 
of cases, in one only were secondary growths found outside of the 
abdomen. In this instance, a case of Delafield 's, the growth was 
found in the lungs. 

Thb Cause of Death. — Death usually takes place from exhaustion, 
one-half of the cases being thus recorded. Jaundice, as previously 
noted, was of course the cause of the fatal termination in two cases by 
coma, and the effects of the jaundice, namely hemorrhages, caused 
death in one. Accidental complications, as pneumonia, pericarditis, 
oedema of the lungs, and ascites were noted to be the cause of death 
in four of the cases. 

The symptoms of primary cancer of the gall-ducts are the symptoms 
of obstructive jaundice. It is seen that jaundice is the symptom 
common to all. Vomiting is next in the order of frequency. Pain, 
a tumor containing bile, and gastro-intestinal symptoms occur in all 
forms of obstructive jaundice and are not significant. No general 
symptoms arise to lead one to suspect the presence of a malignant 
tumor, or they are masked by the jaundice. 

Hence it is difficult, in fact well-nigh impossible, to recognize the 
disease. By exclusion, obstructive jaundice due to external pressure 
may be eliminated. But jaundice, after a cicatrix in the bile passage, 
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or in cases of adhesive inflammation, has common symptoms. Prac- 
tically, jaundice due to calculi is the most important form to recognize. 
Attention to the previous history and to the mode of onset of the dis- 
ease is important, as well as attention to the well-known phenomena 
of impacted gall-stone. 

Conclusions. — The conclusions regarding the disease are more 
striking when compared with similar conclusions from cases of cancer 
of the gall-bladder. 

1. Carcinoma of the bile-ducts is less frequent than cancer of the 
gall-bladder. 

2. Unlike cancer of the gall-bladder it occurs equally in both sexes. 

3. The age of both is about the same. 

4. (jall-stones are less frequent when the ducts are the seat of the 
disease. 

5. The gall-bladder is not much enlarged and only by dilatation. 

6. Metastasis is not common and not distant. 

7. Adhesions and ulceration and perforation do not occur. 

8. Jaundice, vomiting, pain, and gastro-intestinal symptoms are the 
most common. 

9. Jaundice is more frequent in the second than in the first series 
of cases. 

10. The last symptom mentioned contributes largely to a cause of 
the short duration of the disease. 

11. The sequelae of jaundice and accidental or intercurrent diseases 
are the cause of death. 

12. A tumor is present in a smaller ratio of cases than when the gall- 
bladder is the seat of disease. It is never as large as in cancer of the 
gall-bladder. 
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APPENDIX 



Abstracts of Cases op Primary Cancer op the Gall-bladder.^ 

Case I.— Female, age* seventy-two. Encephaloid. Colic and diarrhcBa ; after a fall a painful 
tumor in flank ; pains In debt hy|iochondrium ; slight jaundice. Course indefinite. Duration 
two months. Shock and debility. Gall-bladder large, hard, rough. An encephaloid mass 
adherent Inside. Twenty calculi. Durand-Fardel, Archiv Oen. de M'-'d., Paris, 1840. 

Case II. — Female, age seventy-one. Encephaloid. Slight jaundice. Round, indolent, 
slightly movable tumor at lower border of liver in the region of the gall-bladder. Course latent. 
D<kth from acute pleurisy. p;incephaloid growth at the fundus of the gall-bladder. Small 
black calculi in gall-bladder, which was of the size of a hen's egg. First case quoted by Villard 
(op. cit.). Duthierand Notta, Bui/.. &>c. AiuU., Paris, 1H47, xxii. 335. 

C.^sE III.— Female, age sixty -one. Encephaloid. Darting and wandering pains ; sensations 
in right hypochondrium ; anorexia ; cmaciaticm ; vomiting ; coiLstipation : jaundice one month. 
Painnil smooth tumor sixth rib to t^n'st of ilium. Pulmonary symptoms. G^ema of feet. 
Several mouths' duration. Death from marasmus. Liver olive-green : numemus secondary- 
nodules ; ducts dilated. Walls of gall-bladder thickened. Cavity c(mtaining dark liauid ana 
Aingous growth. Walls ulcerated. Cystic duct involved ; canal obliterated. Secona case of 
Villard. leery, Bull. Soc. Anat., Paris, 18.=)3, xxviii. 73. 

Ca«e IV.— Feiujile, age seventy-four. Encephaloid. Pain in right hypochondrium ; slight 
jaundice ; liver enlarged three fingers below sliort ribs. Tumor in csecal region of great mo- 
bility. Duration less than one year. Debilitv. Liver filled with secondary nodules size of 
walnut. Walls ot gall-bladder thickened and involved in the disease. Formed by fkingoid 
growth which constituted tiunor in life. Mobile ; two calculi in gall-bladder. Obstruction by 

Eressure of a lymphatic on duct. All the ducts pervious. In the discussion MM. Lebert, 
lurand-Fardel, and Maillot thought that calculi cause carcinoma, and Derille, Broca, and De- 
marquay opposed this view. Rippoll, Ibid., 1849, xxiv. 359. 

Case V.— Female, age thirty. Encephaloid. Tumor hard, round, irregular, slightlv movable 
In riifht hyjx)chondrium. Jaundice two months. Vomiting greenish fluid. DiarriKsa after 
constipation. (Edema of legs. Emaciation; debility. Duration indefinite. Under observation 
three months. Death from debility. Gall-bladder infiltrated : cavity reduced to pouch 0.5 
inch long, containing gall-stone. Inner surface ulcerated. Adherent to duodenum with per- 
foration. Secondary deijosits in liver. Ducts dilated; cystic, cancerous ; hepatic and common 
normal. Paulicki raises the question of relation of carcinoma to gall-stones. Paullckl, BerUn. 
klin. Wochenschrift. 1867, p. 848. 

Case VI.— Female, age forty -eight. Encephaloid. Pain in abdomen and right hypochon- 
drium. Tumor elevated, fixed, not knotty, attached to the liver. Rigors, fever at first, jaun- 
dice second ; ascites, oedema ; cedema of feet ; albuminous urine. Vomiting occasional ; consti- 
pation. Duration two and a half years. Death from peritonitis. G*:dema of lungs ; acute peri- 
tonitis. Bile-ducts in left lobe dilated ; few in right. Gall-bladder the size of an apple ; a<lhe- 
rent to colon and communicating. Fibrous and soft semi -liquid red-gray textures and twenty 
stones in bladder ; one in intestine. Coraza, Schmidt's Jahrbucher, 1873, Bd. 160. 

Case VTI.— Female, age forty-nine. Encephaloid. Increasing debility ; pain violent and 
acute; tenderness in right hypochondrium. Bilious vomiting; jaundice; constipation; ano- 
rexia; rigors; fever; coma. Duration eight months. Death from cholsemia. Liver hyper- 
trophied and infiltrated with bile. Gall-bladder destroyed and replaced by encephaloid growth 
which invaded cystic, hepatic, and common ducts and adjacent liver, pancreas, stomach, and 
duodenum ; latter perforated. Henrot and Chatelin, BiUl. Soc. Mtd. de wifiims, 1874, xili. p. 22. 

Case VIII.— Female, age thirty-eight. Encephaloid. Emaciation ; pain in lumbar region 
and end of right floating ril^s. Tender in these locations. Vomiting ; jaundice ; Uver normal ; 
fever one month. Duration three months. Death from exhaustion. Liver green color ; ducts 
dilated , secondary masses. Gall-bladder replaced by a tumor adherent to duodenum and 
communicating ; in centre of which a cystic pouch containing mucus and calculi, adherent to 
vertebral column, turning vena cava out of course. Lymphatic involvement: common duct 
destroyed. Remy, Bull. Snc. Anat., Paris, 1875. 

(,'ase IX.— Female, age thirty-four. Encephaloid. Emaciation ; pain in hepatic region and 
tenderness ; weakness ; pallor ; some fever ; at flrst severe diarrhcea and vomiting. Smooth 



1 In the arrangement of the abstracted cases, the following order is observed when the ap- 
propriate facts are indicated in the original : sex and age. character of carcinoma, symptoms, 
duration, and cause of death, record of autopsy, reporter and reference. The cases had been 
arranged in tables and when changed to this form the headings of the columns were omitted. 
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tumor in right hypochondrium ; liver enlarged. Duration four months. Death fh)m exhaus- 
tion. GiiU-bladaer encUwed in an encephaloid growth ; atrophied ; reduced to a cylindrical 
canal the size of a little finger ; duct8;normal ; liver enlarged ; secondary deposits. Cowy, Bull. 
Sf>c. Anat., Paris, 1878. 

Case X. — ^Male, age fifty-six. Encephaloid. Emaciation ; jaundice ; hepatic pains ; Tomiting 
and purging. Liver enlarged ; tumor painful, immovable, In region of gall-bladder connected 
with liver ; ascites ; cedema ; color or feces restored before death. Duration three months. 
Death from exhaustion. liver enlarged ; secondary nodules ; gall-bladder destroyed by can- 
cerous ulceration : communication of resulting cavity with transverse colon. Murchison, JXs. 
o/ Liver, second edition, 1877. 

('A«E XI.— Female, age forty-nine. Cylindrical carcinoma. Three years before, while in 
gruKl health, suddenly had cramp-like pain in gall-liladder region, which was frequently re- 
p/ ited. Painful swelling in right hypo^astrium, redness of skin, perforation. Over one hun- 
dred gall-stones evacuated. After {xirsistinga year oi)eniug closed, but soon two new ones 
opened and discharged stones. Repeated colicky pains. Latterly ptiin changed in chanicter, 
and became more continuous, dull, and boring in cnaracter ; then epigastric i^»aiii and vomiting, 
JHiindice, etc.. stools white and dry. On admission a carcinomatou.s ulcerated surface upon the 
skin, and beneath a lumpy tumor in gall-bladder region ; cachexia. Contmcted carcinomatous 
gtill-bladder containing a gall-stone the size of a cherry-stone. Secondary carcinomata of pylorus, 
abdominal walLs, and inguinal glarnds : dilated stomach ; ductus choledr)chns cx'cluded but not 
obliterated : epithelial biliary fistula. Quetsch, Berlin, klin. Wnch.^ 1885, xxLi. C72. 

Case XIL— Female, age flfty-eight. Encephaloid. Tumor fourteen years in right inguinal 
legion ; pains in back, right side, and epigastrium. liver dulness continuous with tumor in 
right lower side of abtiominal cavity : immovable ; fluctuating. Emaciation ; jaundice ; itchi- 
ness : anorexia ; constipation ; fever. Tumor seemed attached to uterus by pedicle ; irregular 
in outline and tuberous, soft, crackling on {lalptition ; sudden diminution in size, but ma^s in 
right hypochondrium again enlarged. Duration actually seven months. Death from exhaustion. 
Diagnosis before death — ovarian tumor. Cancer of neck of gall-bladder, and lymphatic glands in 
portal fissure. Heijatlc ducts compressed ; secondary dep<wiits in liver ; enormous distention of 
gall-bladder and hemorrliage into it : adhesions to colon and round ligament ; gall-stones. Osier 
and Bell, Canada Med. ami Surg. Journ., April, 1877 : Path. Hei). Mom. Hosp., 1H77. 

Case XIII.— Female, age sixty. Encephaloid. Pains in right hypochondrium ; jaundice 
Indigestion ; a.scltes ; (cdema. Liver not enlarged : surface irregular. Peritonitis. Emaciation » 
cachexia. No previous biliary colic. Duration three months. Death ftom pteritonitis. Diagr 
nosis before death— cancer of the liver. Gall-bladder replaced by a ponch the size of a turkey's 
egg ; adherent to colon with perforated walls containing pus and gall-stones, (-ystic duct closed : 
otheiiB permeable. Secondiiry deposits in liver and mesentery. I.«roux, Prog. M^d,, 1880, vlii. 

Case XIV.— Age sixty-three. Encephaloid. No history. Gall-bladder size of a man's fist > 
thickened : composed of two pouches, one containing calculi, the other carcinomatous par 
tially liquefied masses. Chiari, Bericht <ler K. K. Ki-ankenanstalt. Wien, 1879, p, 484. 

Cask XV.— Female, age fifty-nine. Encephaloid. Increasing abdominal swelling for five 
years ; troublesome only for two months. Gall-bladder infiltrated and surrounded by a mass 
of medullary carcinoma. Cystic duct obliterated ; gall-stones. Duodenum compres.sed and 
walls infiltrated. Lumbar glands and liver by contiguity only secondarily afllected. Stomach 
dilated. Peritoneum and pleura aflfected. Moore, Trans. Path. Soc, London, 1880, xxxi. p. 138. 

Case XVI.— Female, age thirty-seven. Encephaloid. Long-continued intermitting fever J 
epigastric and hepatic pains : jaundice : liver ana spleen enlarged ; emaciation ; nausea ; vomit- 
ing green-yellow nuid ; constipation; exhaustion; no tumor. Death from exhaustion. Liver 
normal size ; ducts dilated and seat of punilent inflammation. Gall-bladder normal size ; the 
cystic end involved in disease ; wall three-quarters of an inch thick ; gall-stones ; no obstruction 
in common duct. Musser, Tran6. Path. Sac. Philada., 1881. 

Case XVIL— Female, age seventy-eight. Encephaloid. Symptoms of internal strangulation. 
Death from ulceration and perforation of gall-bladder. Gall-bladder cancerous, adherent to 
duodenum and colon and communicating ; gall-stones in gall-bladder and in ulcer. Cruveil- 
hier, ATUxtomie Pathologic., 1852, ii. tAl. 

Case X VIII.— Female, age seventy-two. Encephaloid. Jaundice ; intermitting fever ; tumor; 
liver enlarged ; vomiting ; hemorrhages. Walls of gall-bladder thickened, caucerous, adherent 
to duodenum, containing pus, jpill-stones, and cancer debris with gall-stones in it. Charcot, 
Ob9. XVI., of Villard ; Qancer primUif dea voies biliares. 

Case XIX.— Female, ago fl fly-six, Encephaloid. Emaciation; weight in abdomen on exer- 
tion for two or three years. Tumor in right hypochondrium opposite navel the size of a goase's 
egg ; movable ; hard ; tender ; rapid growth. Pain increased by any movement ; peculiar ptya- 
llsm. Gall-bladder adherent to duodenum ; posterior wall very thick, firm, but not bard ; light 
yellow. In contractwl cavity ninety-nine friable gall-stones and a creamy fluid. Cystic and 
pancreatic ducts obliterated. Pancreas, liver, and duodenum secondarily diseased. Stokes and 
Foote, Dublin Quart. Journ. of Med. Set., 1865, xxxix. p. 218. 

Case XX.— Female, age seventy-five. Scirrhus, Vomiting red liquid ; nausea; no jaundice* 
Liver large ; outline regular. Tumor in epigastrium. Adynamia from catarrhal pneumonia- 
Course like gastric cancer. Liver healthy ; epigastric tumor a mass in left lobe of liver. Gall~ 
bladder made of pouches adherent to colon ; tumor in it ; grumous fluid and gall-stones. No 
cystic canal. Uepatic duct had bile. Durand-Fardel, Archiv. Gt'n. de Mid., Paris, 1840. 

Care XXL— Female, age seventy-six. Scirrhus. Pain dull and also lancinating ; increased 
by pressure. Tumor size of a chicken's egg in right iliac fossa ; hard : irregular ; continuous 
with liver ; immovable ; jaundice. Duration four months. Death from peritonitis and ma- 
rasmus. Tumor size of two eggs, formed by gall-bladder, a smooth, hard surface ; irregular, 
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immorable. Contents thick gray fluid and twentv calculi. Cystic duct narrowed ; he|>atic and 
ductus eholedochus normal ; secondary deposits in liver near gali-bladder. Early in the case 
the tumor felt on certain motion and by pressure only. Durand-Fardel, Ibid. Case IV. of 
Villard. 

Case XXII.^Female, age sixty. Entered hospital August 27, 1879. for pronounced icterus, 
digestive troubles, and cacnezia. Had been sick only two months : pain in right hypochon- 
dnum, local for one month, and then extended to whole belly, which swelled. Three weeks 
ago (Au£:ust Ist ?) jaundice ; later a*dema of limbs, digestive troubles, great emaciation. liver 
enlarged, suiface uneven, great ascites. Death September 14th. Duration two and a half months. 
Bcirrhus of walls of gall-biadder ; calculi ; secondary deposits in liver. No alterations in stomach, 
duodenum, or colon. Cystic duct impermeable. Cancerous infiltration of omentum. Purulent 
and fatty matter in common duct. Scirrhus. U. Leroux, Progr<» MH., ISHO, viii. 390. 

Case XXIII.— Female, age fifty-eight. Scirrhus. Emaciation; a.s(>ites; jaundice. 'Pain all 
over abdomen then In right hypoohondrium and epigastrium. Tumor ; constination. Death 
firom exhaustion. Gall-bladder normal size : walls innltreted ; contained liquid like serum and 
gall-stones. No trace of bile. Ductus eholedochus obliterated ; hepatic aucts dilated. Caae 
XI. of Villard. C^orvisart and Broca, BuU. Soc. Anai., 1848. 

Cask XXIV.— Female, age sixty-nine. Scirrhus. Exliaustion ; jaundice ; vomiting ; dlar- 
rh(ea; hemorrhages, intestinal chiefly. Pain in right hvpochondriura ; delirium. Duration 
three months. I>eath fh>m choloemia. Walls of gall-bladder thickened and indurated, white- 
colored ; scirrMous ; gall-stones and muciu in gall-bladder. Mahieux, Ibid., 1853, xxviii. 180. 

Case XXV.— Female, age fifty. Scirrhus. Cachexia ; emaciation ; vomiting ; constipation ; 
pain in epigastrium. Tumor immovable, indurated: tender; midway between ribs and um- 
oilicus. Duration nine months. Death from exhaustion. Gall-bladder converted into a mass 
4 inches long and 1.5 inch thick ; mucus in contracted cavity ; liver normal ; pancreas indurated. 
Pepper, Anier. Joum. Med. Sci., 1857, p. 18. 

Case XXVI.— Male, age sixty-five. Scirrhus. Fourteen days before death abdomen swollen 
and painful ; peritonitis. Pain in right hypochondrium, paroxysmal ; vomiting ; delirium. 
Peritonitis. Death fh)m exhaustion. Gall-bladder replaced by an elongated ovai body rough 
and uneven, in cavity of which ^U-stones. Enlarged spleen ; liver small ; intestines slightly 
aflfbcted. Wagner, Archiv der Hriikunde, Leipzig, 1863. 

Case XXVII. — Female, ase twenty-eight. Scirrhus. Pain one-quarter hour before taking 
food. Vomiting of blood. Tumor hard, near pylorus. Jaundice six weeks. Diagnods— can- 
cer ef pylonis. Duration four months. Gall-bladder size and shape of a pear ; hard : cavity 
contracted on eight gall-stones; adherent to duodenum; stomacn dilated. Case XVII. of 
Vlllaid. Markham, Trana. Path. Soc. London, 1857, viii. p. 243. 

Case XXVIII.— Female. Scirrhus. Cachexia ; antemla ; Jaundice, not in conjunctiva , lan- 
cinating pain in right hypochondrium : constipation. Tumor in region of gall-bladder, size of 
a fist, attached to the liver. Gall-bladder contained mucus and 167 calculi ; walls of gall- 
bladder and cystic duct thickened and indurated ; bile-ducts and ductus eholedochus contained 
gall-stones; Uver cystic and secondary deposits in epiploon. Case IV. of Villard. Prompt, 
Bull, de Soc. Anat., 1866, xl. pp. 374-^. 

Case XXIX.— Female, age fifty-three. Cylindrical epithelioma. Admitted March 16, 1886. 
Past two months began with pain in the stomach, lost appetite, and emaciated ; skin dry ; no 
jaundice ; cachectic, emaciation ; no vomiting, but nausea, anorexia, constipation. Stomach 
uniformly enlarged and sensitive ; pain most intense at and under umbilicus. Liver enlarged 
and tumors; one felt in right fiank, painful, hard ; one felt under umbilicus. Rapid Lncreaae 
of cachexia ; sudden death. Duration two and a half months. March 29th : Liver, weight 2 kilo- 
grammes 750 grammes ; encephaloid tumor in right lobe corresponding to gall-bladder ; 
numerous smaller ones throughout liver. Gall-bladder enormously distend^ ; ca^uli at origin 
of cyTitic duct ; calculi in cavity ; cylindrical-celled epithelioma. Blocq, Prog. Mfd., 1886, 25, iv. 
p. 638. 

C.\sE XXX.— Female, age sixty-five. Cylindrical epithelioma. Emaciation ; epigastric and 
renal pains ; vomiting ; constiiiation and diarrhiea ; Jaundice. Tumor in right hypochondrium, 
painflil, hard, irregular movable ; attached to liver ; pulmonary symptoms. Duration seven 
and a bali^ months. Ix)wer portion of gall-bladder adherent to liver and the seat of encepha- 
loid : contiguoiiH jKjrtlon of liver affected, but other parts free ; gall-stones ; tight-lacing liver. 
Mulot, Bull. Soc. Anal., 1882, vii. p. 171. 

Cask XXXI.— Female, age flftynslx. Cylindrical epithelioma. Anorexia ; vomiting oeca* 
sional, then persistent ; |)tiin in epigastrium, then in right hypochondrium constant ; emacia- 
tion; anannia. 'Airaor rounded, firm, tender; attached to liver; delirium. Duration nine 
months. Death fh)m exhaustion. Site of gall-bladder occupied by a mass the size of a cocoa- 
nut, with a cyst on the surface containing calculi and mucoid fluid. Liver and peritoneum 
aflected by contiguity ; no other dep(jsit«. Coupland, Trans. London Path. Soc., 1880, xxxi. 

Case XXXII.— Male, age sixty-three. Cylindriwil epithelioma. Intermitting fever at the 
beginning and latter two months: anorexia; constipation; enlarged and tender liver; iaun- 
dice ; emaciation ; enlarged veins over liver. Intermitting pain at first. Duration fifteen 
weeks. Death from debility. Extremity of gall-bladder and neighboring tissues cancerous; 
gall-bladder contained ereen watery fluid and gall-stones. Hepatic ducts dilated ; abscesses in 
their walls : two secondary nituvses in right lobe. Heart, lungs, spleen, and kidneys normal. 
Salisbury, Chicago Med. Joum. and Exam., 1879, xxxix. 

Case XXXIII.— Female, age forty-two. Cylindrical epithelioma. Cachexia ; anorexia ; vomit- 
ing ; diarrhoea : then c<msti]^tion ; jaundice ; ascites. Nodular tumor to ri^ht of navel, later 
fluctuating ; atrophied liver ; tumor softened. Coma ; Bright's disease. Duration thirteen 
weeks. Cause of death choliemia. Gall-bladder dilated and filled with mucoid fluid ; gall- 
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stones. Toward cystic duct malifmant InflltTation ulcerated inside ; cystic duct not found. 
Lumen of common duct obliterated by pressure of glands. Kraus, vide it\fra, No. 61 ; Deutscha 
Archiv/ar klin. Med., Leipzig, 1883. 

Ca.^e XXXIV.— Female, age forty-seven. Cylindrical epithelioma. Pain first right side of 
abdomen ; then right hypochondrium and right shoulder. Cachexia, abdominal swelling, and 
three tumors : first, region of navel ; second, to rleht and above ; third, r^lon of gall-bladder ; 
solid, firm, attached to liver ; vomiting : constipation ; jaundice ; coma. Duration seven months. 
Cause of death cholaemia. Liver double size ; brown-red and parta green : several nodules ; 

SiU-bladder size of a goose's egg, filled with gall-stones and thin fluid : ductus choledochus 
llated and filled with stones and fluid ; at lundus of gall-bladder tumor size of an apple, 
ulcerated inside. Kraus, Ibid. 

Case XXXV.— Male, age thirty-five. Cylindrical epithelioma. Began Christmas, 1887, with 
great pain in stomach and liver regions, shooting to back, and soon asscx^iated with meteorism 
and constipation. Admitted March Ist : Emaciation, icterus, no nedema, but cachexia. Diges- 
tive disturoances. No tumor demonstrated, but palpation of stomach and liver r^ions nainml. 
Constipation, hard brown stools, acid eructations, niccouf^h. Death March 4. Duration two 
and half months. Flat ulc^r on vocal bands ; communication between colon and common 
duct ; gH^ll-bladder adherent to right lobe of liver and much shrunken ; walls ^ cm. thick, 
dense, ulcerated over inner surface ; ffall-bladder goose-egg size, plaster-like contents ; dense 
cancerous tissue in ring-shape encircling the cavity of the gall-bladder ; numerous secondary 
abscesses in liver. Philipp, Inaug. Diss., Grelfswald, 1888. 

Ca.se XXXVI.— Female, age flAy-two. Cylindrical epithelioma. Sndden onset , Icterus first 
two and a half months. I^in in right sloe : then both hypochondria : and, finally, in right 
hypochondrium ; urine tinged. Liver not enlarged— irregular. Tumor in right hypochondrium, 
hard and tender ; aspiratea three times, fifteen quarts removed. Emaciation, ascites. Duration 
five montba. Deatti with cancerous cachexia, pallor, emaciation, pain, apyrexia. Qall-bladder 
distended, forming a soft, whitish, pulpy mass, containing several irregular cholesterine cal- 
culi. Gall-duct free ; secondary e[>ithelionia of liver and peritoneum with cysts. Kidneys 
slightly atrophied. Heart and lungs normal; spleen small; ascites. licrmoyez, Le Progris 
Mfdical, 1884, p. 1095. 

Case XXXVII.— Female, aire seventy-two. Colloid. Bilious vomiting and diarrhoea over 
one year ; Jaundice one month. Tumor irregular, under border of ribs : siae of an hen's ege : 
pains In right hypochondrium. Jaundice rapidly developed: tumor. Diagnosis— hepatic 
cancer. Duration one year. Death fh)m marasmus. Gall-bladder a rough, firm tumor, size 
of a child's fist, filled with colloid cancer, adherent to colon and communicating; no cystic 
duct ; calculus in gall-bladder. Liver normal ; ducts dilated. Durand-Fardel, Op. cii. 

Case XXXVIII.— Female, age sixty-three. Colloid. Jaundice rapidly developed. Tumor. 
Gall-bladder carcinomatous and adherent to colon, which is similarly afiteted. Fistula be- 
tween colon and gall-bladder. Cruveilhier. Op. cit., p. 543. 

Ca.se XXXIX.— Female, age sixty -six. Colloid. Emaciation ; jaundice : anorexia ; hicc^ough ; 
nausea; scanty and ashen dejecta; pain in right hyiiochondrium, intermitting, then constant. 
Rapidly growing tender tumor in right hypochondrium. Blight fever. Duration about three 
months. Gall-bladder as large as a man's nand, rigid, nodulated, thickened walls : Interior 
gelatiniform cancer, gall-stonas; light yellow, velvety vegetations: bile-ducts "in their 
totality" similarly affected ; other viscera normal. No hereditary disease. Case VI. of Villard. 
Villard and Bourne ville, Bnil. Soc. Anat., Paris, 1869. 

Case XL.— Female, age sixty-eight. Colloid. For six weeks anorexia : constipation ; pain. 
Irregular nodulated tumor, tender, at lower border of liver ; abdominal distention : jaundice. 
Duration one year. Gall-bladder enlarged : walls thickened ; contents mucous fluid and gall- 
stones ; part of mucous membrane healthy : ducts obstructed ; colloid masses over surface of 
liver. A few deposits in lungs and kidneys. Cornil and Charcot, Mem. de PA^ad. de Mid., t. 
xxvil. p. 349. 

Case XLI.— Female, age sixty-six. Colloid. Seat in gall-bladder and bile-ducts. Personelle, 
Villard's Table. 

Case XLII.- Female, age sixty-two. Villous. No clinical history. Gall-bladder enlarged 
five inches, pear-shaped ; walls Infiltrated ; cauliflower excrescences, white or vascular ; gall- 
stones, one in ductus choledoohus, obstructing it : ducts dilated. Ile-tehl remarks that he nas 
observed two other cases of villous cancer of the gall-bladder with gall-stonas during the year. 
Heschl. Zeitschrifl der K. K. GeseUscfrnJl dtr Aerzt zu Wien, 1832, p. 251. 

Case XLIII.— Male. Encephaloid. Jaundice, which disappeared ; emaciation ; vomiting. 
Tumor, size of a child's head, in umbilical region to right of median lino, soft, then hard. Liver 
enlargeil. Symptoms followed a fall. Gall-bladder enlarged, communicating with colon, and 
fecal peritoneal abs<*eHs : villous exon\scences from inner surface of gall-blsKlder. Secondary 
dc'Hwits in liver. Moxtm, Trans. Path. Stjc., London, 1867. 

(\\sE XLI v.— Male, age four. Villous. After a fall, one year previous, abdomen began to 
swell. Vomiting ; emaciation ; tumor about gall-bladder ; tap^KMl and pus and blood drawn off. 
Duration one year. C3r8t size of a child's head, due to dilatation of gall-bladder, cystic and 
hepatic ducts. Villous growtlis. Communication with the duodenum. liabershon, British 
Med. Journal, 1872. 

Case X LV.— Female, age iifly-nine. Symptoms of diabetic phthisis. At the neck of the gall- 
bladder the mucous meinbmue had formed a \iB.toh of thick, bulboua-euded papillfc. wnite 
and fleshy-looking ; ducts normal. Two gall-stones and fragments in gall-bladder. Goodhart. 
Op. cii. 

Ca:4E XLVI.— Male, age fifty-six. Cylindrical epithelioma. From September 20th began to 
lose appetite and strength, gradually developed Jaundice. The liver was large, without ~ 
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no Tomiting ; constant pain radiating fh>m eplgafitrium to abdomen ; slight oontinnoius Cerer ; 
profbee perepiratlon : no ascites or oedema ; great emaciation. January 31st: Liver very large 
and paiDfuI on pressure. Tumor at scat of gall-bladder ; ai^cites. Death February 14th. Dura- 
tion tive months. Cause of death exhaustion. Secondary cancer of lungs : gall-bladder very 
large and full, walls formed bv gelatinous tissue ; colloid masses (small) in liver ; microscopical 
examination of walls of gall-bladder: cyUndrical cells and alveou. Bertrand, 7V^8e, Paris, 1S7U. 

Case XLVII.— Female, age tixty-six. Colloid. In September, 1M69. pain in belly for first timo, 
and Home days later a paiuful tumor noticed in right nypogastrium. For one month luteiise 
jaundice ; gradual loss cif ai>))etite and progressive weakness ; hiccough ; frequent eructations : 
no vomiting ; stools decolorized ; urine bile-stained ; pain in right hypogahthum, not acute but 
persistent; tumor projecting in right hyiK>ga8trium, not rough but painful on pressure: some 
lever. Duration two months. Death from exhaustion. 1-arge mass com pressing liver, i^n- 
creas, and duodenum : liver very large in right lobe ; ganglionic mass in hilum ; gall-bladder 
much distended, walls thickened, yeilowLsh-white ; calculus in gall-bladder, and mucus and 

f>uriform matter ; vegetation mpUurue seen on removing calculus, situated near cystic duet, a 
ittle to right : tissue around it colloid : hepatic canals dilated ; small fatty nodules on mucous 
membrane : similar nodules along bile-ducts of liver ; small nodules in interior of ductus cho- 
ledochus ; pancreas healthy. (Colloid vegetation. Bertrand, Ibid. 

Case XLVIII.— Male, age fifty-eight. Pain In abdomen in December. IHfv), followed by iaun- 
due, and then imroxys-m of pain stimulating gall-stone colic sui)ervened. Diarrhcea. Mocierate 
appetite. Emaciation. Ascites. General tenderness over abdomen. Duration nearly six 
months. iJeath t'Tvm exhaiisiion. Healthy heart and lungs. Ascites. Dense white mass, 
hard, di.stended, size (»f ordinary gall-bladder, in position of gall-bladder. Gall-stones in cavity 
in centre of mass. Cystic and common ducts occluded. Adhesions to organs and contraction 
of mass. Uile-ducts dilated. Secondary growths on peritoneum, and in pancreiw and me:-on- 
teric glands. Contracting ma.«s pret^ed on vena portaj, and involved right semilunar gan- 
glion, colon, duodenum, und gall-oladder. Ilabershou, Some Diseasesof the Liver, Lettsomian 
Lectures, Philadelplmi, 1K72. 

Case XLIX.— Female, age not given. Pain in right hypochondrium ; vomiting ; constipa- 
tion ; anorexia ; somnolence ; coma ; icterus one week. Liver enlarged and painful on pressure. 
Duration seven weeks. Death fVcmi cholsemla. Cancerous degeneration of gall-bladder, cavity 
tilled with many large stones; liver double nonnal weight :' secondary nodules. Carpenter, 
Prcif. Mai., 1876, xxviii. p. 12. 

Cases L. and LL— Sex and affe not given. Ulceration and perforation of gall-bladder. 
Primary carcinoma of gall-bladcier with gall-stones in bi)th cases. Haas, Prager Vierteljahrts- 
9chr(ft, cxxxii. S. 131". 

Case LIL— Female, age fifty-seven. Emaciation; cachexia: icterus three months; d\-s- 
peptic bymptoms, vomiting; coimtitiation ; liver enlarged; tumor in gall-bladder region: 
ascites ; ovarian tumor ; pain on palpation ; dysentery. Diagnosis— cancer of gall-bladder ; 
ovarian tumor from rapid progress and cachexia. Duration one year. Deatn from dys- 
entery. Gall-bladder enlarged ; cancerous in one part, nonnal in the other ; gall-stones and 
fluid ; notiules in hepatic duct ; mucous membrane of gall-bladder inflamed, not infiltratetl ; 
liver filled with nodules ; glands about ix)rtal vein involved ; <luctus choledochus Impervious. 
Kohn, Case XL, Derprimiire Krebn der GaUenblage, Th^se, Breslau, 1M79, p. 60. 

Case LUL— Female, age forty -five. Emaciation; cachexia late ; icterus increasing: tumor 
hard, but at first elastic, movable, at gall-bladder; liver slightly enlarged, smooth : pain like 
colic; ascites; no gastric symptoms: diarrhoea lale: spleen enlarged; pulmonary symptoms. 
Diagnosis — cancer of gall-bladder and cholelithiasis. Duration ten months. Death ftxmi ex- 
haustion due to ^leritonitis from perforation. Gall-bladder at the ftindus normal ; the remaining 
half and the cysuc and choledochus duct seat of cancer; gall-stones and pus in gall-bladder, 
with ulceration and perforation ; dilatation and purulent intutration of hepatic ducts ; 8econdar>' 
deix)6its in liver, lungs, and glands. Kohn, Cose XIL, Ibid. 

Cask LI V.— Female, age flft>'-two. Scroftilous ; emaciation : cachexia ; fever four months ; 
hepatic colic and pain in tumor, which was of the size of a child's head, fluctuating at apex in 
gall-bladder iregion, attached to liver. Diagnosis — cancer of gall-bladder and ulceration ; 
hepatic abscess eliminated. Duration five months, from he^witic colic. Death from exhaustion 
due to fever. Gall-bladder rephice<l by a cancerous mass, in centre of wliich a cavity coni- 
munlcating with the colon by ulceration; gall-stone in cystic duct; common duct dilated by 
passage of gall-stone ; secondary deposit in liver. Kohn, Case XIIL, Ibid. 

Case LV.— Female, age forty -one. ScroftiloiLs; cachexia; emaciation; slight icterus late: 
began with vomiting and jiain in right hypochondrium and epiga.strium : tumor growing from 
right lobe of liver ; paiiiAil, uneven, hard ; constipation; ascites; slight axlema. Diagnosi.*: — 
hepatic cancer. Duration three months. Death in collapse. G nil-bladder enlargcil and dilated; 
cancer toward the cystic duct, with hiiiall nodules about tiie fundus; part of cystic duct in- 
volved. i)ttrt dilated and containing gall-stones ; clear white thick fiuid in duct and gall-bladder ; 
i?econdar>' carcinoma in i)eritoneum, lung, i>leurtt, and liver. Kohn, Case XIV., Ibid. 

Case LVL— Female, age fifty-one. Eight days befoR' ndmis.«?ion, hepatic colic, diarrha>a. and 
jaundice; emaciation; slightly enlar>:ed liver; rain in hejatic region; thickening of border 
of liver, especially alK)Ut gall-bladder and of spleen; diarrhdti and hemorrhages. Diagno«iis 
imp(jssiblc at iiist. Duration tive and a half months. Death from hemorrhages. Gall-bladder 
walls replaced by new growth ; bile pas^iigcs dilated to jicriphery ; liver green in color; carci- 
nomatous deposit at jiinclidn of cystic and hepatic ducts ; hemorrhagic nephritis. Kohn, C»i,*?e 
XV., J bid. 

Cask LVIL— Female, age seventy -seven, Debility, jaundice; liver enlarged and hard; in 
region of gall-l>ladder hard. painlcs.s, pyriform tumor of long duration ; spleen normal : diar- 
rhcea; ascites: anlema of lungs. Diagnosis— cancer of gall-bladder. Duration nine weeks. 
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Death firom oedeinA of lungs. Gall-bladder and duodeuum and colon attached ; Ustulous com- 
munication of gall-bladder and colon ; fundus cystic, and choledochus duct affected ; puru- 
lent fluid and cancerous debris in gall-bladder; ducts diluted ; secondary nodules In liver and 
glands. iCohn, Case XVI., Ihid. 

(\vsE LVIII.— Female, age forty. No clinical history; ascites; onlema of the legs; emacia- 
tion ; no jaundice ; no Addison's disease. Gall-bladder replaced by an indurated mass, cavity 
, in centre containing gall-stones and pus ; all organs in that region united : stone in common 
duct ; ducts dilated and thickened ; liver and lower sujira-renal capsule containing secondary 
deposits ; multiple hepatic al>scesses. LangUeinrich, Case I., VUr FfUle von iralieubkmini car- 
cinom., Inaug. DLssertatiou, Ualle, ISSI, pp. 36. 

Case LXIX.— Male, age seventy-two. Vomiting six weeks before death. Debility; i)ain in 
abdomen : oedema of lungs ; emaciation ; dirty hue of skin (noted at autoitsy). No diagno^i8. 
Dumtion of active symptoms six weeks. Detith from a-dema of lungs. Gall-bladder hard and 
small, in cavity gall-stones, and in separate pocket a white fluid ; liver congested ; ducts bile- 
stained, aLso common and hepatic ducts ; carcinoma of right a«lrenal ; adhesion of gall-bladder 
to pylorus, liver, and vertebral column. LangHeinrich, Case II., Ibid. 

Case LX.— Female, age seventy. Icterus slight for some tim&; vomiting, the last week, ster- 
coraceous with some continuous ptiin in right li>'pogastrium ; vomiting abated ; stooLs became 
bile-stained. Death after severe abdominal pain ; peritonitis. At fundus of gall-bladder a 
new growth adherent to cokm ; perforation of gall-bladder, no gall-stones; spwen and liver 
enlarged: the latter and glands m lisisure inillinitixl ; ulceration and stricture of transversa 
colon. Purulent peritonitis. LangHeinrich, Case III., Ibid. 

Cask LXI. — Female, age forty-eight. Emaciation ; cachexia ; pain in abdomen ; fever ; 
jaundice : tumor above and to right of navel, size of a fist, uneven, firm, movable, tender, 
continuous with liver ; oedema ; dyspnam : vomiting : exhaustion. Duration live montlis. Death 
from exhausti(m. Liver enlarged and intiltrated with cancerous nodules ; cancerous abscess, 
or degenerated cancer, between stomach, small intestine, transverse colon, and abdominal 
walls, in which gall-bladder is included: gall-stone in centre. Kraus, Case I., £in Bcitrag 
zur CcutuiMik und SufnptonuUoloffie des primiiren (joWnibUinen Krebses. (Leipsiger Dissert.) 
Dcutscfues Arrhiv f'tir klinischc Mad., Leipsig, 1883. 

Case LX II.— Female, age forty-three. Cachexia; slight icterus; tumor occupying half ot 
right side of abdomen, extending two lingers below navel ; liver enlarged and nodulated ; i^ain 
severe ; ascites ; dlarrhiea. Duration two months. Death from chola.«mia. Gall-bladder walls 
thickened ; gall-stones, ducts free ; gall-bladder adherent to colon ; secondary afl'ection of lungs, 
liver, and glands in hepatic fissure. Kraus, Case II. , Ibid. 

Case LXIIL— Male, age forty-five. Emaciation ; exhaustion ; jaundice after one month ; 
liver small ; tumor below and to right of navel, extending upward, hard, uneven ; ascites ; 
ODdema ; constipation ; no pain. Duration sixteen months. Cancer of gall-bladder extending 
to cystic duct : thirty gall-stones ; common and all other ducts dilated ; liver small ; gall- 
bladder and colon aaherent ; secondary deposits in stomach, liver, pelvic and lumbar glands. 
Kraus, Case III., Ibid. 

Case LXIV.— Age and sex not given. * Emaciation ; tumid abdomen ; anxious expression ; 
constipation ; vomiting. Death from peritonitis. Gall-bladder rephiced by a cancerous tumor ; 
entire contents of lesser omentum being one cancerous mass, in the posterior surface of which 
are nodules and contained gall-stones ; cancer of ascending colon. Belcher, Dublin QuarUrly 
Journ. Med. Sci., 1861, xxxi. 

Case LXV.— Female, age forty-eight. Encephaloid ['!). Emaciation ; jaundice ; hemorrhage , 
hematemesis ; vomiting; hard tumor, painful on pressure, in right hyiKX'hondrium : painful 
digestion. Duration five months. Phice of gall-bladder occupied by a cavity in the liver, with 
irregular rugous walls, holding a sanious fluid, containing cholesterine and fat globules, and 
in a pouch a gall-stone ; adherence to transverse colon and stomach, and intercommunication. 
Calmettes, BuU. Soc. AncU., Paris, 1H6S. 

Case LX VI.— Male, age fifty-five. Scirrhus. Admitted Sei>tember 26th. Five months before 
admission, began with epigastric pain ; dull pain, especially after eating, with weak and painful 
digestion. Anorexia ; no vomiting. Two and a half months later, notice<l jaundice ; stools decol- 
orized, constifMition ; for five weeks color bectime darker ; urine ahiiost black. For three weeks 
diarrhoea, < edema, and emaciation. No fat in sUwls in a notable degree. Painftil hanlness at 
level of ribs (mai^in). Emaciation, and general anastirca. Death, October 2yth, from anasarca 
and exhaiLstion. Duration, six months. Gall-bladder not distinguishable. Cystic duct envel- 
opetl in a mass, and, openinj^ it up, came u]M)n a small cavfty at border of liver, surrounded by 
hard iMile tissue, and containing twelve calculi. Scirrhous' carcinoma of gall-bladder, local. 
Oettinger, l^otf. Mtd., l.s.^5, iT), i. 414, 

Case LXVII.— Female, age thirty-nine. Villous (?). Emaciation, jaundice, ascites, and 
anorexia. Liver hard and invgular; hard tumor on the anterir border size of walnut. Liver 
enhirged and yellow-green, .soft, and granular. Gall-blad<ler size of a pear : in a pouch a mucoid 
fluid. Tumor at base and neck of gall-bladder. Ueputic artery and vein ana wmimon duct 
olistructed by tumor. Heiwtic and cystic ducts dilated. Lymphatics dilated. Planteau. Bull. 
Soc. Anat., 1875. 

Case LXVII I.— Female, age fifty-five, ('olicky pain, emaciation, jaundice, anorexia, and 
ascites; no fever; peritonitis. Tumor in right hypooliondrium, hard, size of walnut. Right 
lobeof liver enlarge<l. Diagnosis— cancer of liver. Duration six months. Death from i>eri- 
tonitis. (iall-bladder canceroim, dilated, fonnmg various diverticula containing srall-stones ; 
wall thickened. All ducts dilated. Liebman, Jiomconto SanifanodrWOsp. Civ. di Trieste, 1S7G. 
1-4, p. 211. 
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Case LXIX.— Male, a^ flfty-soTen. Anorexia. Insomnia, anomalotu symptoma, oedema of 
legs. Hard, indolent tumor in abdomen, reducible by pressure. Duration one year. Gall- 
bladder ulcerated internally: cancerous tumor of the walls, adherent to the aorta and vena 
cava. liver enlarged and infiltrated. Ramon, Mediea Quirenzia, Uabana, 1879, t. p. 81. 

Case LXX.— Female, age thirty-eight. Hepatic colic ; Jaundice recurring and permanent. 
Tumor pyriform, size of child's head, elastic, attached to liyer, movable with respiration, 
liver normal : hemorrhages ; emaciation. Death from peritonitis. Gall-bladder enlarged, can- 
cerous, pear-shaped, adherent to stomach, and perforated ; gall-stones in cavity. Koch, BerUn. 
klin. Wocfke7i9ehrift, 1882, xxl. 299. 

Case LXXI.— Female, age seventy-four. Jaundice, and enlarged and nodulated liver. Ill 
six months. Gall-bladder enlarged. Cystic duct dilated to size of transverse colon, and con- 
tained 240 gall-stones ; entrance occluded by one. Walls of gall-bladder thickened by new 
growth. Goodhart, Atiat qf lUutl. Pathology, Fasc. V., Sydenham Soc. Pub., 1882. 

Case LXX II.— Female, age sixtv-six. Scirrrhns. For three weeks suflfered with jaundiee. 
8tone was felt for four weeks in gall-bladder. This disappeared, and in its place occurred an 
oblong, smooth, hard mass. Surfiice of liver uneven. Death ttom. scirrhus of gall-bladder. 
HeiUer, Wimer med. Woch., 1883, No. 32. 

Case LXXIII.— Female, age seventy. Encephaloid. Feeling bad for eight months. Jaun- 
dice for two months. Pain severe in abdomen ; latter enlarged ; liver extending to crest of 
ilium : nodulated. Emaciation. Duration over eight months. Death fW)m asthma. Gall- 
bladder enlarged, long. Walls about the neck about two centimetres thick. Eighteen gall- 
stones, one in a pouch. Gall-bladder adherent to stomach and colon. Liver- cancerous, 
containing a hara nodule. Spleen normal. Leuf. Proc. Med. Soc. King» County, Brooklyn, 
N. Y., 1888. viii. 291. 

Case LXXIV.—Female. age fifty-three. Onset sudden, two months before admission. Pain 
in epigastrium, liver, and shoulder. Rigors, vomiting ; Jaundice, after which pain and vomitinff 
ceased. Fulness ana tenderness over gall-bladder. On admission stout : a little ascites ana 
flatulence, which increased. Lost strength. Duration, twelve weeks. Death firom exhaustion. 
Body well nourished. Gall-bladder imbedded in a cancerous mass three inches across. Hard, 
yellow, mottled. Nodules in liver and lungs. Liver not much enlarged. Gall-bladder dilated 
and twenty gall-stones and pas within. Common duct enlarged. Cystic duct nearly obstructed. 
Two gallons of abdominal Auid. Murehlson, Brit. Med. Journal, 1872, ii. p. 684. 

Case LXXV.— Female. History of gall-stones. DiagnosIs-*-hepatic cancer. At first simo- 
lated oyarlan cvst. Eighteen hundred gall-stones found. Gall-bladder thickened with cancer. 
T. Spencer Wells, " liectures on Abdominal Tumors," London Med. Tlme$ and Gazette, 1878, 
i. 671. 

Cask LXXVT.— Female, age flHiy-one. Poor appetite, dyspepsia. Lancinating pain in right 
hypochondrium. Slight Jaundice; fever. Tumor on right of umbilicus size of pigeon's egg; 
superficial, fluctuating, nodulated, and painful. Emaciation, anorexia, constipation, and can- 
cerous cachexia. An Incision to introduce a trocar showed nodular cancer of gall-bladder 
containing abundance of gall-stones. Duration about one year. No post-mortem examination 
made. Eustache, Joum. Med. Sci. de Lille, Mareh 20, 1884, anne 7, No. 6. 

Case LXX Vn.— Female, age sixty-nine. Scirrhus. Jaundice: enlarged liver; hard tumor, 
size of hazel-nut, movable with respiration : stools at first normal ; later, no bile ; no vomiting. 
Meteorlsmus forty-eight hours, with abdominal pain. Death firom exhaustion. Scirrhus of 
gall-bladder and bile passages. At vertex of gall-bladder a " four-kreutzer " tumor. Metastatic 
knots in lymphaticn— portal, hepatic, and mesenteric. Schrotter, Berichi de* K. K. AUgemeinen 
Krankenhauses zu Wi^, 1881-82, p. 28. 

Cask LXXVIII.— Male, age thirty-eight. Encephaloid. Pain in back and over liver; jaun- 
dice. Tumor in region of gall-bladder, oval. Immovable. Emaciation. Urine bile-tinged, 
dark. Feces light. Cachexia. Tumor size of walnut moved with respiration. Duration three 
months. Death from exhaustion. Gall-bladder dilated with bile, containing gall-stones. Coats 
thickened : serous coat not cancerous. Cystic duct obstructed at Its origin by a stone. Liver 
and omental glands carcinomatous. Diaphragm adherent. J. W. Ogle, St. Oeorge'i HotpileU 
Rep., 1868. 

Case LXXIX.— Female, age fifly-slx. Well up to November, 1877, when she fell and struck 
the right side of belly. For some days afterward there w«i.s sensitiveness to pressure on right 
side. She then became aware of a lump in the right side over which the skin was bluish-green. 
Pain subsided, but the tumor remained, and grew steadily though slowly. Loss of strength and 
sleep. Some fever, vomiting, and hemorrhages. In latter days nauj»ea. Deep laundice. Promi- 
nent swelling in right side Ijelow navel. Tumor size of child's head, harn, round, uneven. 
Percussion botwecni tumor and liver dull-tympany ; over tumor abscess dull. First seen in 
Mnv. 1<<78. Duration from occiirrcno.e of accident, 'about seven months. Death, June 22d, from 
collapse. Carcinoma of gall-bladder. Intestines lying between tumor and liver. Gall-bladder 
contained foul-smelling, dirty-colored fluid and a gall-stone. Tumor size of two fists. No 
recognized secondary deposits. A. Martin, Berlin, klin. Woch., Nos. 22 and 23, 1S79. 

Case LXXX.— Female, age sixty-seven. Cylindrical epithelial cancer. For three weeks pain 
in the belly, loss of apetite, and constinatitm. No fever. Abdomen slightly swollen. Liver 
dulnoss Increased. Anterior border hard, knobby, extending In middle line to navel. No albu- 
min in urine. Duration six weeks. Death from gradual failure in nutrition, with (edema and 
ascites. Cancer of gall-bladder, extending to liver. Metastases into the lungs, pleura, and 
lymnh-glands. Adhesions to duodenum and transverse colon. Emphysema of lungs. Myo- 
cardium degenerated. Chronic endocarditis. Infarcts in spleen. Gall-stones from sixty to 
seventy. Zenker, Archivf. klin. Med., Dd. 44, Hefte 2 und 3, Mareh, 1889. 
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Cask LXXXI.— Female, age filly-siz. Medullary cancer. Biliary calculi, secondary dilata- 
tion of bile-ducts, atrophy oi liver. Numerous secondary deposits of cancer. Zenker, jnrid. 

Case LXXXII.— Female. Medullary cancer. Ghiill-Btones. Ring-shaped growth. Stenker. 
Ibid. 

CAflE LXXXIII.— Female. Medullary cancer (?). Qall-stones. Zenker, Ibid. 

Cask LXXXIV.— Female, age seyenty-eight. Sclrrhus. Scirrbus of navel, gall-bladder, head 
of pancreas, peritoneum, pylorus, ileo-<»ecai valve, rectum, and uterus. Cancerous stenosis of 
the hepatic and common ducts. Gall-stones. Circumscribed cancer of left kidney, etc. Zenker, 
Ibid. 

Case LXXXV.— Female, age seventy-three. Scirrbus (?). Cancer of gall-bladder ; cancerous 
degeneration of liver ; purulent inflammation of gall-bladder, and aoscess ; gall-stones, etc 
Liver atrophic. Zenker, Ibid. 

Case LXXXVI.— Female, age fifty-four. Scirrbus (?). Cancer of gall-bladder, liver, and me- 
diastinal, epigastric, and retro-peritoneal lymph-glands. Gall-stones. Zenker, Ibid. 

Case LXXX VII.— Female. Cylindrical epithelial carcinoma. Gall-stones. Zenker, Ibid. 

Case LXX XVIII.— Female, age forty-seven. Pain lancinating, continuous, increased by pres- 
sure, or by lying on left side. Digestive disturbances. Intense Jaundice. Nutrition very nad. 
Abdomen enlarged, on right side especially. Tumor si/e of pigeon's-egg, smooth, hard nodular, 
and painful. Grew worse, and died cachectic. Death fVom exhaustion. Primary carcinoma 
of gall-bladder and ducts ; secondary deposits in liver, t4^sticle, pancreas, and mesentery ; hemor- 
rhagic ascites, entrorrhagia, and Jaundice. F. Fazio, GiomalU Internaz. delie scieme Medic/ie, 
9, 1887, 385-397. 

Case LXXXIX.— Male, age forty-nine. Taken suddenly, June, 1886, w^ith epi^;a8tric oppres- 
sion, and became Jaundiced. Stools decolorized. No pain in hepatic r^on. Dig^tive symp- 
toms nearly five months. I^ter, some colic, much itching. December 1, 1886, apyrexia, jaun- 
dice, emaciatioti, bile pigment in urine ; sub-umbilical region tumefied ; no ascites. Ascites 
developed in a few days. December 25th, coma, and death from cholaemia. Duration about 
five months. Liver much enlaned ; weight 218U grammes ; surfoce yellow. About a dozen 
small white points penetrate sumce. Organ hard. At neck of gall-bladder tumor size of large 
chestnut, which encloses the cystic and common ducts Gall-bladder very small, contains no 
calculi. Bernheim and Simon, Reimemed. de Vest, Nancy, 1887, xix. 492-500. 

Case XC— Male, age fifty-six. Scirrbus. Entered hospital April 6, 1885. Three years before 
he noticed a tumor size of egg just below fiilse ribs on right side of mammary line. Grew 
steadily, always painless. Patient felt no sickness until three months ago (February, 1885),when 
health b^B;an to decline ; digestion painful and disturbed ; vomiting, emaciation ; scanty urine, 
constipation. Never had hematcmesis, pain over liver, or colic. On admission, jaundice ; 
some small glands In groin on each ^de. Below liver large tumor, f>ainless, round, fluctuating. 
Sudden death, April 12th, from syncope. Liver and gall-bladder weighed 2 kilogrammes 200 
grammes. Gall-bladder size of cocoanut. walls flabby, degenerated, scirrhous ; contained 200 
grammes of liquid holding in suspension clot size of egg. No calculi in gall-bladder. Secondary 

franulations in liver. Sclrrhus tumor size of walnut in pylorus. No dilatation of stomach, 
[eart pale and flabby ; right auricle very notably dilatea. C^nos, La Loire mediccUe, 1888, 6, 
141-146. 

(*AS£ XCL— Female, age sixty-eight. Sclrrhus. GiiU-bladder convened into a solid mass of 
new growth, of irregular pyriform outline four inches by one and a half inches. At larger end 
a cavity about size of a shelled walnut, and contaiuing'a single faceted gall-stone. This cavity 
is all that is left of gall-bladder. Secondar>' nodules in liver, left limg, intestines, and mesen- 
teric and retro-peritoneal glands. Wigglesworth. Medico- Chirur. Journal, 1887, vii. 217. 

Cahe XCIL— Male, agje forty-two. Sclrrhus. Dull, aching pain, increased by pressure and 
'unaffected by food, atlnte^^'als for years, .\dmitted to Meloourne Hospital January 19, 1887. 
Six montlis before felt a *' nasty sickly sensation " come over him. Next day icterus. In a few 
days nagging pain in right hypochoudrium, "nhooting, and taking his breath away." Lost 
fourteen pounds in six weeks, and then entered Melbourne Hospital. Then deeply laundlced. 
weakness, debility, dyspeptic symptoms. Bowels oi^en, stooLs pale-drab and putrid. Kicked 
in liver region seventeen years before. Pain since then. Exploratory operation February 26th. 
Death March 1st. Gall-bladder converted into a scirrhous ma.s.H. Stomach held a laige quan- 
tity of dark fluid like coflee-grounds. Deposit of new growth in walls of stomach near pylorus, 
but pylorus quite ixitent. IIei>atic ducts greatly distended. Numerous small, pale, secondary 
deposits in liver. No mention of gall-stones. No marked disease in other organs. Robertson 
and Fitzgerald, Austral. Med. Journal, 1871, n. s., 9, pp. 221-23. 

Ca.se XCIII.— Female, age fifty. Eficephalold. Acute pain in right side for five or six months. 
Shortly afterward swelling in epigastrium and right Hank, which increased. Flesh preserved. 
Loss of strength, digestive troubles. Only since a year fh^quent vomiting, especially after food. 
Liver enlarged, prominent, hard, woodcny, especially at xiphoid ; else^-iiere smootn and even. 
No trace of jaundice, slight earthv hue. No trace of pi^ent in urine. In last days tongue 
coated, black ; temperature raised : at times cerebral excitement and delirium. Death in coma, 
from chohemia. Encephaloid of gall-bladder. Secondary nodules in liver, which weighs 5 
kilogrammes 190 grammes. Gall-bladder enormously distended, and filled with calculi— forty 
counted. Examination of other organs negative. Lancereaux, S^mainemr'dicale, 7, 1887, 384. 

Case XCIV.— Male, age fifty-five. Scirrbus. Five months before death, began with digestive 
tr.mbles. characterized by epigastric pain and a special slowness of digestion, eructations, and 
constipation. Later, intense jaundice, liver increased in volume : no ascites ; dlflfUse induration 
at right fiilse ribs. Rapid progress of disease, progressive weakness. Duration, five months. 
Gall-bladder only attacxed : shrunken, filled with calculi, walls scirrhous, forming a character- 
istic hard mass which compressed hepatic duct. Lancereaux, S^meinevitd., 7, 1887, 334. 
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C\SE XCV.— Male, aj^e fortv-five. Admitted September 18. l>iss, with well-marked Jaundice 
and swelling of abdomen. Had been well up to precetiing May, when he bejran to j?et yellow, 
and then became steadily more so. No pain. Thres weeks bcifore admission f»jlt pain in epi- 
gastrium following foori, and lasting three hours afcerward. Bowels costive. No hepatic coUc. 
On admission, in addition to above symptoms, he was ascitic : temperature normal, no pain or 
tenderness on pressure over liver; stools clayey, almost whito. Urine dark reddish-brown, 
and containing bile pigmjut; no albumin, acid. On October 5th, vomiting coffee-grounds. 
Hiccough distressing.. Death ()otob.»r ftth, from exhaustion. Duration at>out five months ft*om 
appearance of jaundice. Gall-bladder hidden by m ottletl condition of adjacent organs. Section 
of whole mnss discovered a cavity representing the gall-bladder, tilled with twenty-six gall- 
stones, one blocking commencauient of common duct. Secondary deposits in liver, bead of 
pancreas, and pylorus, (farstang, Lancet, ISSS, il. %3. 

Case X('VL— Male, age sixty-four. Medullary. Six weeks before second admission, jaundice, 
swelling and pain of liver, and much distenl'vl gall-blad<ler. At second inclsim, in site or 
gall-bladder, a deeply-c )utra<'te(l spot. Holieves there were gall-stones, which were subse- 
quently discharged. Die I after eight days' treatment, October 19, 1%<.), much exhausted, and 
extremelv jaundiced. Gall-bUidder ahninkeu to size of hazel-nut, thick-walled, adherent to 
surrounding Induratcil cap-?iile. Connected with ductus choledochus by a short, modemtely 
wide passage, and contains thick, broih-like, yellowish-brown content^. In fissure of liver 
ducts surroun«led by a very thick, clear, yellow-colon^<l induration, which extends tree-like Into 
parenchyma of liver, and also into neighb )rho od of cystic duct and gall-bladder, to the convex 
surface of liver. No cancer elsewhere. A. Willigk, Virchoiv'sArcfiir, Bd. 45^, 524. 

Cask XO VII.— Male, age fifly-ttve. Pain in abdomen, vomiting, jaundice, and emaciation. 
Liver tender, not enlarge<l. Bnidbury, Lancet, Lonrlon, is^n, i, 7.S8. 

Case XCVIII.— Female, age thirty-six. Epigastric pain, and swelling in abdomen. Tumor 
— apparently movable kidney— beneath right loba of liver, remarkably movable. Increa-«e in 
size, health broke down. Three months later, ]>ersisteut pain, jaundice, and emaciation. 
Duration, three months, DL*ath from exhausticm. Cancer of gall-bladder, varietv not men- 
tioned. Landau, " Movable Kidney," Syd. Soc. Pub., IKso, ex. .Tio. 

Case XCIX.— Male, age sixty-five. Brother said to have died (xt. seventy-two) from " cancer 
of bile- liict," One ye:ir before death, fever, unable to work, loss of flesh, pain in liver region : 
later, jaundice, debility, emiclalion, and atior^»xia. One wcL»k b^.*n)re death, vomiting. Tumor 
in region of gall-bladder, which disappjare 1 a day or two bi'fore jleath, after copious emesis of 
mucus and bile. Duration, one ye-iraflersymptoms. Death from exhaustion. In gall-bladder 
hard tumor attuche 1 to posterior surfa('e of common duct, ("fall-bladder s.'irrhous. No disease 
of other viscera. N, Bridge. (Vnctvjn Med. Journal and Examiner, V<^1, xxxiv. 330. 

Case C— Male, agi* f )rty-ulne. i^irrhus. S )me months before admission, .sudden pain. Ten 
weeks before, acute piin in right shoulder, right side, and body, and vomiting. Jaundice one 
week. Said to have been a gall-stone. When admitted. Intense jaundice, emaciation, and 
xanthopsia. Liver extended to umbilicus, surface smooth and tender, (iradually sank. Dura- 
tion some months. Death from exhaustion. Liver weighe<l eight i>ound.s. Cancerous mass of 
gall-bladder. No gall-stones. Liver invaded. Common duct yiervious. Soft villous growth 
occluded commrm and hepatic du''ts, extending along common duct to gall-bladder. Numerous 
secondary nodules in liver and kidney, but no where else. K. E, Carrington, Trans. Paih. Soc, 
London, IS^i, xxv. 

Abstracts of Cases of Primaky Cancer of the BiLEDncrs. 

Case I, — Femal*^. age seventy-two. Bilious colic, vomiting, followed by jaundice. Death 
ten days after admission. Common duct closed bv tumor. Ducts dilatel. Gall-bladder con- 
tiiined calculi, but no bile, .^aid to be a "case of alveolar cancer of liver.'' Choupee, Bull. 
Sf)c. Anaf.. Paris, 1S72, 2 s., xvii. pp. 5.V.V). 

Case 11.— Mile. Cylindrical carcinoma (?K Admitted October. ISG3. Up to four months 
well. At that timegii'^tro-intestinal catarrh (apparently) and jaundice. Later, anorexia, weak- 
o»ss. incre!i««e in janndic'. Abdomen slightlv sensitive on deep pressure in eoigastric region. 
Slight (c lema, Stool> colorless. On Novemter lOtli. first fever, preceded by chill. Stools bliH^xly. 
Two days later, death with symntoins of <e lema of lung. Duration, five months. Liver moder- 
ately large. <iHll-b1ad<lerdistencled. Cherry-sized red swelling, covered by unchanged mucous 
membrane. prf>jecting into duodenum at mouth of common duct. Beyond duodenum, common 
duct dilated, .^b-cess foci along snialler bile-ducfs. Tumor " cancroid, with cylindrical cells." 
S. Ro.^ensteiu. Berl. k'in. Worh., ISfii, No. 31, pp. 31^, 337. 

(>ase III.— Female, age forty-four. Mother died from cancer of uterus. Patient, about seven 
years before, had h^natic cilic. which cease I three or four yeiirs, and recurred two years ago 
with great'^r intensity, .Tauu'lice, anorexia, nausen, vomiting: stools fattv in color: urine deep- 
colored. Prtin and weight in hepatie region. P^naclation, cachexia, ascites. Death six weeks 
after admission. During last davs of life, intermittent fever. Round tumor below costal border 
painful— a distended gall-bladder. (Jall-blafMer distended and lllled with cjilculi •. adherent 
at neck to pancreas. At beginning of <iuctns chr)ledochus, tumor size of a walnut surrounding 
pf)rtal vein and hei>atic artery, and adhering to head of ptincreas, tissue of which was normal. 
Liver very larire : secondary growths : gnormous dilatation of bile-ducts. Two large abscesses : 
one in right lobe, other under phrenic (-entre. Micnwcopical examination : dilatation of bile- 
dncts, some containing epithelioid cells. P. Segond, Prorjr^n Mid., 1880, 8, 811. 

Case IV.— Male, age sixty-eight. Itching for one week, followed by jaundice in one week. 
Intermittent fever for three wepks. Sharp rigor, lasting one hour, followed by fever, but no 
sweat. Improvement. Recurrence from slight causes. Last few days of life, fever constant. 
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Coma. No physical signs. Duodenum inflamed. Orifice of duct in duodenum surrounded by 
an irresrular fungous growth. Hepatic and bile-ducts dilated. Gall-bladder distended with 
bile. Stokes, Diiolin Qu'irt. Journul, 1816, ii. 50."). 

Case V. — Male, asra thirty-five. Cylitidrlcal ei>itheliomi. Dyspeptic symptoms April lat. 
Jau I'l ice durlns? April and May. Oct)b2r 21, liver enlarged; lirine contained bile pigment, 
feces black : hemorrhagic tendency great, especially subcutaneous. Evening fever. No tumor, 
and no evidence of cancer. Duration, six months. Liver enlarged and firm. Dilated ducts, 
cea<»ing near porta ; hero both hepatic and common ducts have thickened walls, firm, hard, 
uniform yellow-gmy. Common duct and gall-bladder collapsetl. but unaltered. Key and 
Wising, Med. Rec, London, 1H81, ix. 46-t, from Hijgela, IHSO. 

Case VI.— Male, age forty-nine. Scirrhus (?). Dyspsptic for fifteen years. Pain in stomach, 

?osslbly biliary colic. Three months ago, cramp in stomach, vomiting: next day Jaundice, 
uly 17th, deep jaundice, emaciation, itchy : pain in epigastrium, extending to right shoulder ; 
loss of appetite ; stools colorless. Tumor in region of pylorus. Carcinoma of gall-duct, which 
contalnerl gall-stones. Liver not enlarged. Secondary sai*cimatous nodules in liver. Gall- 
bladder contained nineteen gall-stones. Xo carcinomatous nodules found in the other organs. 
J. Krause, Prager mcd. Woch., 1SS4, ix. 4«3-iS.'>. 

CvsE VII.— Female, age sixty-two. Jaundice, ashen stools ; later, ascites and oedema, emaci- 
ation. Liver enlarged, snu)i)th, only slightly painful on pilp>atlon. Abdomen distended, walls 
thin. Pneumonia, and de.ith. In common duct, near junction of cystic and hepatic ducts, 
cherry-sizeil tum')r. and walls infiltrated ; calibre contmctcd. Another hard tumor In truck of 
haimtic duct, imbed<led in liver. J. Schreiber, Barl. kHn. Woch., mil, 445-447. 

Case VIII. — Male, age fifty-one. August, IS.W. choleraic attack, followe<i by jaundice. De- 
cember, liver enlarged downward : soma pain on percus-sion or palpation. Stools gnivlsh. 
January 2'>. 1S67, profuse hematuria, lasting two days. February 17th, hemorrhage from gums. 
February 2 tth. profuse hemorrhage. March isth, epistaxls. arrested on the 20th. Death on 
t ho 25th, from exhaustion. Duration, seven mouths. Lower edge of liver presented a lardaceous 
induration, of cancerous apiieiiranee. Ducts greatly dilated, and liver fhll of bile. Stricture 
of hepatic duct, (iall-bladder doubled in size. Microscopical examination of stricture shows 
that tissue is aincerous. Secondary cancers of liver. Laugier, BuU. de la Soc. Anat., 1S67, 277. 

CvsE IX.— Female, age fifty-seven. Entered August 12. 183S. Eighteen months before, fol- 
lowing an attack of pneumonia, she perceived a large tumor in right hypogastrium, pretty 
deep, not at all painful. In the winter of ls;i7-:JS apex pneumonia ; tumor in right hypogastrium 
hard, size of pigetm's egg, rounded, not nodular, not painful. Liver not enlarged. No jaundice. 
On .\ugust 12th, had had jaundice for fifteen days : no taste for food : thirst, constipation, stools 
dec )lorized. Tumor size of hen's egjj, very slightly painful. Irregular fever, great emaciation. 
Jaundice deepened, and emaciation increased. About six weeks after admission vomiting In- 
crciised in fre*iuency. Progressive emaciation and feebleness. Pain in paroxysms. Symptoms 
of tuberculosis of lungs. Death, Nov. 12th. from exhaustion. Duration, twenty-one mouths. 
Tuberculosis at apex of left lung. Liver large, nodulated, soft, yellowish. Cancerous tissue, 
especially at base, around bile-ducts, (tall-bladder distended, contained calculi. Bile-ducts 
envjlopad by cancerous mitter. Ductus ch oledo^jhus entirely replaced bv a soft, whitish 
matter. Het)atic duct dilated, and contained calculi. Durand-Fardel, Archives g-^n de M'-d., 
1J«(), vili. 179. 

Case X.— Female, age eighty-one. January 31, 1S3S, she entered for symptoms of strangnlated 
b^wel. There was no jaundice. She died in June, extraordinarily emaciated. Skin had b^en 
drv and earthy, never c )vered with sweat. Ate little, but no vomiting. Gradual and profound 
failureof the vital forces, and extreme anje'uia. Duration, four and a half months. Death 
fro n exhaustion. Euonnous dilatation of bile-ducts throughout liver, (iall-bladder contained 
calculi. Fungous caucer at duodenal orifice of ductus ch«)ledochus. size of small nut. apix'^aring 
like softened scirrhus : occupietl alino«*t the lower fourth of It. At the upper part of this tumor 
was a small stone like those of the gtill-bladder. Dilatatirm of hepatic canals. No organ had a 
vestige of cancerou>* degeneration. "Durau«l-?'ardel, Art^iveitfrn. dr M-'d., ISiO, viil. 187. 

Cask XI.— Female, old. Scirrhus. ('hronic jaundice for one and a half years. No hepatic 
colic, but frequent vomiting at beginning of disea*<e. No tumor revealed by palpation. Liver 
large. I'rinedeep in color, frothy, contained albumin and bile. Stools decolorized. Dura- 
tion, one and a half years, (tall-bladder cont.ained a large number of calculi. Large calculus 
obliterated cystic and common ducts, walls of which are seat of a hard tumor— scirrhua. 
Intra-hepatlc l)ile-ducts dilated. Secondary growths In peritoneum and mc^nteric glands. 
Glorie, BuV. de la Soc. amUomo-clin. dc Lille, 1H.S7, ii. 21)1. 

Cask XII.— Female, age sixty-six. Scirrhus. Toward aeo of fifty-seven had, for about five 
vears, epigastric pains radiating into shoulders. Subject, for two years, to digestive troubles. 
Entered hospital, April, ISSiJ, for jaundice <lating back fifteen davs, accompanied with decolor- 
ization of stools, and followed by progressive enlargement of liver. Twelve days afterward 
dally attacks of fever — intermittent. Weakness ; tumor towanl edge of liver : deei>er jaundice, 
nocturnal delirium, watery vomiting, profuse diarrhrei, marasmus; death from exhaustion 
more than two months after appearance of first symptoms. Duration, two and a half months. 
Primar>' cancer of bile-duct"*, with constriction of hepatic duct by scirrhous infiltration of walls. 
Gall-bladder atrophied, Intiia-hepatic bile-ducts considerably dilated ; consecutive biliary clr^ 
rhosis. Profuse lieinorrhage into pericardium. Bernheim and Simon, Revue thkU. de Vest, 
Nancy, 1«87, xix. 492-500. 

Case XIII.— Male, age thirty-six. Medullary. In June, 1S')7. attacked with vomiting and 
purging. No history of gall-stones. On July 17th hepatic pain, anorexia, thirst, lassitude, 
chalky stools ; urine loaded with bile : liver enlarged and tender. August 4th, jaundice bad. 
Septemb3r 1st, Intense jaundice, pain in hepatic region, tenderness. No irregularltv of liver. 
September 15th, tumor in right iliac region, tender, dulness continuous with that of liver. One 
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week afterward sudden ooma and delirium. October 21st, death from exhaustion. Duration, 
Ibur months. Liver, sixty ounces. Gall-bladder distended. Common bile-duct distended, size 
of man's thumb. Ducts iu liver dilated, containing fluid like barley-water. Common bile-duct 
obstructed by medullary cancer growing from internal surfiice. Large cancer (orange-size) in 
head of pancreas, pressing on, but not obstructing, common duct. Growth in duct did notarise 
by continuity from that in pancreas. Van der Byl, Trans. Path. Soc., London, ix. 

Cask XI V.— Male, age seventy-four. Encephalold. Abdominal pains for two or three years, 
principally in right hypogastrium, several times followed by jaundice. Entered March 9th. 
Four (lays afterward, pain in right hypogastrium and icterus, loss of flesh. Tendeme«s over 
liver on pressure, dulness increased, stools grayish. Deepening of Jaundice, diminution of 
strength. Death in marasmus, and ascitic, April 24th. Ductus choledochus has fungoid ex- 
crescence— encephaloid cancer— near spur formed by union of cystic and hepatic ducts. 
Growth obstructs canal. Tbrombosisof portal vein. Numerous cancerous " stones'* on surface 
of liver. No other growths. Iletirt fatty and flaccid. Boucheret and Cossy, Buil. de la Hoc. Anal., 
1873. 

Cahk XV.— Male, age forty-nine. Was taken sick in July, 1887, with cramp in stomach and 
vomiting : Jaundice gradually developed, and reached its height In December, 18^7. Jaundice 
Accomrianied by itching; epiga.Ktric (valn. Improvement : relapse, with interralttent fever, en- 
larged liver and gall-bladder, which containea serum. («all-bladaer tumor, dbiteullonof aodo- 
men, emaciation, gradual lo8.s uf a]>petite. October 15, Ihsm, lapan)tomy, followed by death. 
Primary carcinoma of common duct, with disea8t>d walLi and occluded lumen. Secondary 
nodules in head of pancreas and in liver, (iall-bbidder c<mtained sero-purulent fluid and bile. 
Cystic duct closed by cancerous mass. J. H . Musi<er. 

Cahk XVI.— Male, age forty-seven. Jaundice began about June 12, 1886. Had none before, 
nor any serious illness. Jaundice came on after a few days' pain in epigastrium, after taking 
food, and without any colic. Said he had been losing flesh slightly for two years. Edge m 
liver not felt when admitted, July 22, 1886. Became better, but returned worse, and was read- 
mitted October 8tb, much thinner and deeply Jaundiced, (vall-bladder distinctly felt, and it 
slowly increased in size. Duration, from appearance of Jaundice, about five months. Entire 
duration, two and ahalf years. Carcinoma of common duct, starting from large epithelial 
cells of common duct. No infiltration of liver, and no secondai^* deposits in liver or any other 
oigan. Dilatation of gall-bladder. X. Moore, Trans. l\ith. Soc., London, ISSg, xxxix. 142. 

<?ASK XVII.— Female. Pain in epigastrium at Intervals for two years, and after losing flesh 
for two months became Jaundice<l June V\ 1S86. Admitted to St. Bartholomew's July 6th, when 
she was de«-ply Jaundiced, but e<lge of liver not felt. Pome weeks later. Jaundice deeper, and 
gall-bladder felt as a hard lump. More and more jaundiced, weaker. Death December 4, 1886. 
Duration about two and a halfyeHrH. From appearance of Jaundice, about six months. Carci- 
noma of ccmimon bile-<luct. Dense whitish mass (wcluded coramcm and cystic ducts. Gall- 
bladder occluded, adherent to walb* of a small hydatid cyst. No secondary deposits in liver. 
Bile-ducts diluted. Liver cirrhotics N. Moore, Trarn'. Jhiih. Soc., London, 1H8.S, xxxix. 

('ASE XVIIL— Female, a^e fifty-eight. Encephalold. Jaundice, preceded by Ioks of flesh, 
nausea, and vomiting, had develouea gradually in October, 1887. Died at 8t. Bartholomew's, 
February 14, 1«H8. No history of biliary colic. Hml pericarditis, febrile symptoms, and delirium 
before death. Duration, four months. Jast IhjIow junction of cystic and heiiatlc ducts, common 
duct was blocked by a mass of st)ft. whitish, sprouting new growth. Duct above enormously 
dilated. Gall-blad<ler distcnde<l with a purifonii fluid, and contained several gall-stones. No 
stones in ducts. No new growths in liver. J. A. Ormerod, TWm*. Path. Soc., London. 1888, 
xxxix. 

Abstracts of Cases of Sarcoma of the Gall-bladder. 

Case 1.— Female, age sixty-two. Sarcoma. Emaciation, exhaustion. Jaundice, nausea, and 
vomiting at times; ascites; liver six Indies below ribs. Tumor, fluctuating, in iliac foesa. 
Duration, several months. Cystic duct infiltrated; calibre increased twelve times; ctmimon 
duct and ab«loinen involved. Ducts in liver dilated. Retention cysts ; no stones, Boutwell 
and Fonl, St. Louis Mid. and Surg. Joum., 1879. 

Case TI.— Female, age fifty-five. Spindle-celled sarcoma. Pain ; liver enlarged. Emaciation, 
exhaustion, constipation. Tumor hard, round, fixed, extending from inferior surfiicc of liver 
to umbilicus. Duration, three months. Gall-bladder buried in a mass, oval, whitish, in 
epigastrium and right hypochodrium, invading right lobe of liver, imncreas, and colon. 
HeiMitic and cystic ducts involvetl, but pervious ; gall-stones. Ingalls, Boston Med. and Surg. 
Joum., 1878. 

Case III.— Male, nge fifty-two. Sarcoma. Gastric disturbance for several nnrnths ; anorexia. 
Tumefaction over hepatic region rapidly increased. Death from jxiritonitis. Gall-bladder 
involved in a sfiongy. dirty mass, size of a man's head. In a cavity one htmdred gall-etones?. 
Disease primar>' : no metastases. Seibert, Med. Record, N. Y., 1882, xxi. 299. 



THE ANATOMICAL RELATIONS OF LESIONS OF THE 
HEART AND THE KIDNEYS IN BRIGHT'S DISEASE. 

From the Study of Three Hundred Autopsies. 

By henry F. FORMAD. B.M., M.D., 

DIMONSTRATOB OP PATHOLOGY AND MORBID ANATOMY AND LKCTURBR ON BXPBRIMKNTAL 

PATHOLOGY, UNIVERSITY OP PENNSYLVANIA. 



In the present paper I give an account of my studies from three 
hundred autopsy records of Bright's disease. 

I will limit myself chiefly to the consideration of hypertrophy and 
&tty metamorphosis of the heart as occurring in this disease. There 
are a number of other points of interest that may be gleaned from 
these records, but upon which I will not dwell now beyond stating 
general results. 

Some of the points gained from the analysis of my tables give 
results which are at variance with those obtained from the collective 
studies of cases of Bright's disease made by some authorities. The 
reason for this may be looked for, however, in the classification of the 
material, the direction of study, or the purpose for which any given 
class of cases had been collected, or sometimes selected. 

My studies are purely morphological, being made at the autopsy 
table and in the laboratory upon consecutive cases of Bright's disease 
as they occurred during a given space of time. They are unbiased ; 
not being a clinician, I have no theories or hypotheses to follow out, 
and refrain from making any suggestions regarding the mechanism of 
the production of cardiac and renal changes, and for the present I 
will not go into the details of the etiological relations of these affec- 
tions. 

Of the three hundred autopsies upon cases of typical Bright's 
disease, one hundred and fifby were studied by myself post-mortem, 
and most of these also microscopically ; in fact, the specimens from 
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every case where the naked-eye appearance was not conclusive, were 
thus examined. The source of these one hundred and fifty autopsies 
is from the coroner's material of the city of Philadelphia, through 
the courtesy of Coroner S. H. Ashbridge, for whom, in conjunction 
with Dr. R. R. Stewart, I conduct all the autopsies of cases of 
sudden deaths or those unattended by physicians. Another source 
is private autopsies, which I frequently make at the request of phy- 
sicians. All these cases occurred in a total of eleven hundred and 
seventy-two consecutive autopsies of adults, and were executed be- 
tween September 1, 1888, and September 1, 1889. It will be seen 
from the tabulated results given below, that in general these cases are 
not unlike the hospital cases, which are not included in this series. 

The other one hundred and fifty autopsies were taken from the 
post-mortem records of the Philadelphia Hospital (the large alms- 
house hospital of this city). I abstracted them with the aid of my 
assistant in this work, J. F. Spelman. They are all cases of typical 
Bright's disease, mostly diagnosticated as such or studied during life, 
being selected from a total of thirteen hundred autopsies from the 
hospital records stated, covering a period of five years. Many of 
them had been executed under my supervision and that of Dr. E. 0. 
Shakespeare, while the rest were clinically studied and executed by 
the members of the hospital staff, which included Drs. Tyson, Bruen, 
Osier, Musser, Wilson, Henry, Curtin, and Walker. 

These hospital records, although not sufficiently detailed regarding 
the weight of the heart and kidneys, are accurate and will serve our 
purpose. Each series of cases is separate and distinct, no cases being 
duplicated. 

Each of the two series of autopsies is recorded in detail, separately 
in the second part of this paper. 

In the preparation or collection of these records, Bright's disease 
was taken as the starting-point or basis. All cases of kidney affections 

« 

other than Bright's disease, or those in which the disease did not pre- 
sent itself as fully established at the autopsy, and a few ill-recorded 
cases, were excluded. 

In the hospital and private cases the clinical diagnosis was paid 
attention to, an advantage which was not enjoyed in the coroner's 
cases, yet, even in the latter, sometimes the most truthful of histories 
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were obtained under oath upon the witness stand, especially regarding 
habits of the deceased. 

In the series of my own autopsies, which were made with the 
special purpose of presenting the results in these studies, the weight 
of the heart and of the kidney were taken carefully in nearly every 
instance as stated in the records, likewise the condition of the body^ 
while its weight was approximately estimated and which, I believe, in 
most cases to be an almost true estimate, being correct within the 
limits of a few pounds. Naturally the ability to do this requires 
practice. 

The estimation of the weight of the body is all-important as re- 
gards the question of the normal size of either heart or kidneys, 
because while a heart weighing twelve ounces may be called hypertro- 
phied in an individual of one hundred and twenty pounds bodily 
weight, it may be considered of normal weight in an individual weigh- 
ing two hundred pounds. My figures of the approximate weight of 
the body are satisfactory for this purpose, because a mistake within 
a few pounds (of the bodily weight) could be no definite mathematical 
factor; moreover, there are other more serious obstacles to the preci- 
sion in calculating proportions, such as the condition of nutrition of 
the body and the contents of the alimentary canal. 

In all statistics relating to the weight of the heart found in the 
literature of Bright's disease these points, the importance of which is 
readily seen, have not been taken into consideration by any one in this 
class of studies as far as I know. The same is true of the relation of 
the kidneys to the bodily weight in Bright's disease. ^ 

From the given weight of an organ a satisfactory estimate of its 
size can be made. I found the weight of organs to be a much safer 
criterion and more satisfactory than measurements, the latter being 
made by the dififerent observers according to various scales, methods, 
and ideas, which are often quite unintelligible and useless. The heart 
muscle especially varies in thickness according to the degree of con- 
traction, the quantity of clotted blood, and the time which has elapsed 
since death. The plain statement of an experienced observer as to 
the condition of the cavities, the walls, and the approximate weight of 
the heart is more valuable than all the measurements that an inex* 
perienced and over-zealous one will present with his figures. 

From the present considerations I exclude amyloid disease of the 
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kidney ; although belonging to the picture of Bright's disease, there 
is a marked and nearly constant apparent absence of hypertrophy of 
the heart. This is true as far as the small size or weight of the heart 
is concerned at time of death, but if it be considered that we meet 
with it usually in scrofulous subjects, who have invariably congenitallj 
small hearts, the conclusion that hypertrophy of the heart is rare in 
this affection will be found in error. 

The small heart of the scrofulous is subject to hypertrophy as well 
as the heart of the normal individual ; but when the former hypertro- 
phies to double its original size, it may not appear any larger in volume 
than the latter, or when, in reality, enormously hypertrophied it may 
barely reach the size of what we ordinarily would call a slight hyper- 
trophy. I made some studies upon the weight of the organs, in 
relation to the size of the body, in the scrofulous, according to the 
methods of Beneke and Thoma for establishing such weights, and paid 
especial attention to hypertrophy in amyloid disease. I shall present 
these observations on another occasion. 

Cases of congenitally small kidneys and of senile atrophy were 
carefully excluded in Series A., these autopsies having been executed 
all by myself or the organs personally studied. 

I also excluded from the present records cyanotic induration of the 
kidneys; this, as is well known, is usually the consequence of cardiac 
disease, especially valvular. I may state here that my researches 
have fully convinced me that cyanotic induration of the kidney never 
terminates in Bright's disease, which is quite contrary to the opinion 
of some observers. I have reference to the long-standing passive 
hypenemia of the kidneys which results in cyanotic induration of 
these organs, with enlargement to often double their size, the kidneys 
being hard and firm and bluish-red in color. 

The alcoholic cyanosis of the kidney, another affection analogous 
morphologically to the last named, but different only in the shape 
of the organs (the "pig-backed" kidney, which I first described 
and demonstrated before this Association (see Vol. I. of Transactions)^ 
I also excluded). Alcoholic cyanosis is often associated with cardiac 
hypertrophy, but rarely with valvular disease. It is this affection 
which is often mistaken on the post-mortem table for, and recorded as, 
acute Bright's disease. I doubt not that this lesion (the alcoholic 
kidney) represents the inflammatory form of Bright's disease of 
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Grainger Stewart, which he records as being without albuminuria, 
without dropsy, and with large fatty livers, and which has crept now 
and then into the records of various observers, old and recent, as 
cases of acute Bright's disease. I also believe some of the sub- 
divisions of the " pluralists" on Bright's disease, such as the ^^ chronic 
hemorrhagic nephritis without dropsy of Weigert," to be identical 
with my alcoholic cyanosis. 

The late stage of the alcoholic cyanosis (the oedematous form), as 
met with upon 4;he post-mortem table, in chronic drunkards who had 
been deprived for some time of alcoholic beverages, resembling much 
the large white kidney macroscopically, is another source of error; this 
lesion I have seldom seen to give rise to left-sided hypertrophy, 
though general hypertrophy is common.^ 

Amyloid kidney also closely resembles and is often mistaken for the 
large white and the fatty and contracted kidney. 

Such mistakes and the omission (to be referred to later) of some 
authors to separate the fatty and secondarily contracted kidney from 
the primarily contracted or granular kidney, cripple the statistics on 
the subject of hypertrophy of the heart quite decidedly. 

In recording my cases I have adopted the rather crude and old- 
fashioned nomenclature for the various forms of Bright's disease, but 
one which I am sure will be readily comprehended; whereas, did I 
use the proper technical terms, misunderstanding on the part of the 
reader, as to the exact form of Bright's disease meant, would be some- 
times liable to occur.' 

The classification adopted is as follows : 

I. The acute parenchymatous nephritis {syn. catarrhal, tubular, 
desquamative, croupous, scarlatinal, febrile, glomenilo - nephritis, 
acute degeneration of the kidney, acute exudative nephritis, acute 
diffuse nephritis) I will term acute Bright' s disease, 

1 It 18 remarkable bow infrequent Bright's disease is in drunkards. I found that 
inflammatory kidney lesions generally occurred more frequently in the temperate than 
in the intemperate. Is it the constant excess of venous blood in cyanosis of the kidneys 
that makes inflammatory changes in the latter less frequent, like it does in the right 
chambers of the heart ? 

' I am not considering here the histology of Bright's disease, hence it is unnecessary to 
review the anatomical and histological features of the various forms of this affection ; 
but stating the array of synonyms may avoid misunderstanding. 
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II. The early «tage of the chronic parenchymatoiM nephritis (syn. 
Bame as above qualified by '^chronic*') I will invariably call large 
white kidfiet/j which well expresses the stage of the disease. 

III. The late or contracting stage of the chronic parenchymatous 
nephritis {syn. diffuse nephritis, secondarily contracted kidney, ob- 
structive nephritis, fatty kidney, chronic diffuse nephritis with exuda- 
tion) I will designate as fatty and contracted kidney, 

IV. The chronic interstitial nephritis or primary contracted kidney 
{syn. granular, cirrhotic, and gouty kidney, renal cirrhosis, atrophic, 
lithaBmic and toxaemic nephritis, and chronic diffuse nephritis without 
exudation, etc.) I will call red granular kidney, which is an old and 
comprehensive name for this affection. 

Among the most serious sins of nomenclature we find that the term 
diffuse nephritis is indifferently applied to both the fatty and con- 
tracted and the red granular kidney. 

The reasons for a separation of these two affections as distinct forms 
of Bright's disease are quite obvious, and I put myself strongly on the 
side of those who make it, viz., the dualists. ' 

For diagnostic purposes and for prognosis it is also quite essential 
that the fatty or secondarily contracted kidney Hhoxxld be differentiated 
from the red granular or primarily contracted kidney. Clinically it 
is, I believe, well established, that in the former the onset of the disease 
may nearly always be traced to acute nephritis, or at least to the large 
white kidney ; that it is liable to occur at all ages ; that transitions 
from scarlatinal nephritis in the young are traced to the large white 
kidney of the adult, and to the fatty and contracted kidney of late 
life, while rarely to the very old ; that dropsy is very common in the 

^ It is interesting to observe that the father of Bright's disease, also Grainger Stewart^ 
Dickinson, Johnson, and the English school are strictly ''dualists," being reinforced by 
the great original German workers Virchow, Traube, Senator, and Bartels; Charcot and 
Cornil in P>ance, and in this country perhaps strongest by Tyson. The French are 
mostly "unicists" (i. e., advocates of the eventual transition of the three parenchyma- 
tous forms of nephritis into the red granular kidney), which is, however, also in aooord- 
ance with the views of such prominent Germans as Frerichs, Rosenstein, Gohnheim, and 
Bamberger, and it appears also with the views of some of the New York authorities on 
the subject. 

Of late years'' pluralists" have arisen, chiefly among the Grermans, including 
Wagner, Weigert, and even Senator, who are inclined to ascribe every form of Bright's 
disease to different and independent morbid processes and causes, and place sevemi 
complications of the morbus Brightii in the field as independent subdivisions of the 
disease. 
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earlier stages; that polyuria is more rare, and albumin is seldom 
missed ; in fact, the duration of the disease is very uncertain, a fatal 
termination being liable to occur at any time. 

On the other hand, in the red granular kidney, which is common 
in gouty and rheumatic individuals, and is so often traced to disease of 
the genito-urinary tract, the initial stage is unknown, there being 
nothing to show that an acute inflammation of the kidney ever existed. 
It rarely occurs in the young,* being almost peculiar to middle or old 
age ; it may be of lifelong duration ; dropsy and presence of albumin 
are rare, and polyuria is prominent. 

Polyuria in the fatty and contracted kidney, if it occurs at all, is 
late ; the urine may be rich in albumin, whereas, in the evei'-present 
copious flow in the red granular form little or no albumin is present, 
as is well known. This, I believe to be an important diagnostic point. 

In my laboratory classes the urine examined is often from well- 
known clinical cases, and in many instances have I traced the albu- 
minous (fatty and contracted kidney) and non-albuminous polyuria 
(red granular kidney) to the post-mortem table. 

I may be permitted to introduce the following table relating to the 
more important anatomical and microscopical differences between the 
two affections referred to, because their separation is to a certain extent 
a point of issue in hypertrophy of the heart, and fatty metamorphosis 
of the cardiac muscle. 

Fatty and Contracted Kidney, Bed Granular Kidney. 

CoDtractioD of kidney secondary. Contraction of kidney primary. 

Size seldom below normal. Size below normal, often reduced to 

one-half, or even one-fourth. 

Capsule adherent only in places, Capsule adherent, thickened. Sur- 

seldom thickened. Surface lobulated, face granular, rough. Color red or 

often smooth ; color pale, mottled or grayish-red. 
yellow. 

Cysts usually large, and seldom Cysts usually small-sized and nu- 

numerous. Pelvis rarely dilated. meroua. Pelvis often dilated. 

Arterial changes rare, or not pro- Arterial changes (endarteritis, or 

nounced. periartritis) almost invariably present. 

Cortex often normal in size. Atro- Cortex always much atrophied, 
phy very late. 

* Eight catses below 30 years will be found in my records. Histories of syphilis, 
malaria, and anaemia were conspicuous in these cases. For duration of life in Bright's 
disease, see special table. 
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Renal epithelium much swolleo, Benal epithelium never desqua- 

desquamating freely, often in a state mating, though it may undergo fatty 

of fatty degeneration, but cells always degeneration (necrosis), and become 

visible. Compound granule cells. diminished in size and partly lost. 

Tube casts epithelial, dark granu- Tube casts hyaline, pale granular, 

lar, and containing compound granule and waxy, but never containing cells, 

cells, and later &t globules. epithelial or any other. 

NoTc. — If the classification and the definition of Bright's disease in its various forms 
were undisputed and a uniform nomenclature adhered to by all, then there would be 
no discrepancy in statistical results such as is seen in the literature of the subject. I 
would earnestly urge the adoption of a uniform nomenclature for the various forms of 
Bright's disease and the abolition of some of the synonyms. Some of the latter are mis- 
leading and I have met with instances where pathologists and clinical teachers would 
designate one and the same form of Bright's disease by entirely different names (with- 
out thinking that they were identical) and also under a certain given name affections 
entirely different from one another. Others delight in suggesting and using new names 
for the various forms without giving synonyms when writing on the subject, and 
leaving the reader to conjecture from the description which form of the affection they 
really mean. 

Analysis of the Cases. 

The three hundred autopsies from which I draw my conclusions 
(two series : A. coroner's and private cases, B. hospital cases) are, as 
stated, recorded in detail in the second part of this paper (Appendix). 
I thought it necessary and convenient to record them here, as future 
studies of the same by anyone may reveal points of interest at present 
unconsidered. Each case has a reference either to my note-book, 
to the autopsy records of the Philadelphia Hospital, or to those of the 
coroner, so that should additional information be desired it may be 
gained therefrom. 

The large general table is a summary of all the cases recorded 
in this paper, and gives the duration of life, the cause of death, 
the condition of the body, dropsy, cystic change of the kidney, 
and the prominent cardiac complications, such as hypertrophy, val- 
vular disease, fatty metamorphosis, and dilatation of the heart, as well 
as the arterial changes in each form of Bright's disease, stating the 
number of cases. The figures expressing the percentage side by side 
with the number of cases, facilitate comparison with other statistics. 

Beside this I have compiled several special tables which give in- 
teresting data relating to hypertrophy of the heart under varying 
conditions ; fatty metamorphosis of the cardiac walls, valvular disease 
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and pericarditis, and the weight of the heart and kidneys in each of 
these affections. 

I also present tables relating to age and sex, and further some 
interesting figures concerning the weight of the heart in relation to 
the weight of the body, and finally some data relating to the distribu- 
tion of Bright's disease during the various periods of life. 

References will be found in the records to arterial changes and a 
summary of the various complications or concurrent affections of 
Bright's disease. 

Conclusions. 

From the accompanying general table the following conclusions 
may be made : 

Hypertrophy of the Heart.* 

Hypertrophy of the heart in Bright*8 disease generally, occurred 
in all the cases tabulated in 62 per cent., of which 34 per cent, were 
left-sided and 28 per cent, were general hypertrophy. Hypertrophy 
was absent in only 38 per cent, of all cases. 

Considering the two forms of Bright's disease apart, we find that 
general hypertrophy coexists more frequently with parenchymatous 
nephritis, viz., in 29 per cent. ; while hypertrophy of the left ventricle 
alone was met with in 26 per cent, in this form of Bright's disease. 
Hypertrophy of the left ventricle predominates in interstitial nephritis, 
showing 44 per cept. to 26 per cent, of the parenchymatous. Greneral 
hypertrophy occurred in interstitial nephritis in 28 per cent. 

I obtained also figures which vary somewhat in the two series of 
cases tabulated. 

Seriea- A, Coroner^ s and private cases. — Hypertrophy of heart in 
connection with the parenchymatous forms of nephritis, occurred in 54 

1 To secure the figures stated below regarding cardiac hypertrophy, each of the two 
series of cases is first considered separately, viz., by adding the total number of cases of 
parenchymatous and interstitial nephritis together and dividing by 150; the two results 
then being added and divided by two. For instance— general cardiac hypertrophy, 
Cbroner'a and private cases : in parenchymatous forms of nephritis, 22 cases ; in inter- 
stitial nephritis, 13 cases; a total of 35 cases, which equals 23 per cent. Hospital cases : 
parenchymatous forms, 28 cases; interstitial nephritis. 22 cases; a total of 50 cases, 
which equals 33 per cent. By adding the two results (23 per cent, and 33 per cent.) and 
again dividing by two 23 per cent, is obtained, which equals the percentage of general 
hypertrophy in the total of cases, 

23 
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Analysis of 300 Cases of Bright' s 

Sbribs a. 
Results op Personal Observationb from Corokrr's and Private Autopsies. 



Number of cases of each form . 



Parinchtmatous Nbphritib. 



Acute 
BrlghVs. 



Large 
white. 



Average age at time of death 



10 



44 



26 years' 34 years 



Cause of 
death, 



ursBmia, 
oedema of lungs, 
cerebral apoplexy 
pneumonia, 
pericarditis, 
hy dropericard i um 
heart failure, 
sudden. 



No. pr. ct. 



1 







Body emaciated 
Dropsy, 



' present, 
absent or not 
stated, 



RenloyBU." [l'^-^ 



Hypertrophy 
of heart, 



Hypertrophy 
with val- 
vular 
disease. 

Hypertrophy 
without 
valvular 
disease. 





10 





10 



' left ventricle, 

general, 1 

very slight, or 
absent, I 



left ventricle, 
general, 



left ventricle, 
general 



Valvular disease without hyper- 
trophy 

Heart normal .... 

Arterial f present, 

changes, | absent, 

Renal arteries involved 

T\:^^^ *• r present 

Dilatation ^- 

of heart, 










1 



4 

I 5 

io 

10 





ID 



Ko. pr. ct. 

13 30 

9 20.5 



5 I1.5 
8 18 

6 11.5 
3 7 

2 4 



Fatty BDdl jotal 
contracted 



46 



100 



Intksstitial 
Nkpusitib. 




Bed granu- 
lar. 


Total. 


50 


150 



45 years' 



absent, or very |10 

slight, I 

Fatty meta- f ^sent ! 

morphosis I u * ' *. m 

^ •{ absent, or not 10 



stated. 



heart 1 
muscle, [ 

The same without hypertrophy 



100 1 35 80 
9 20.5 



11 25 
100 1 33 75 

I 

12 27.5 
10 14 32 
90 18 41 



3 7 
7 16 



8 18 
10 9 20.5 



40 4 9 

50 1 14 32 

;12 27.5 

100 32 73 

3 7 

:14 32 

ICG 30 68 



8 18 
100 36 82 



4.5 



No. pr. ct.'No. pr. ct. 
19 41 , 32 32 



5 II 

6 13 
2 4 
8 15 



14 14 

6 6 

8 8 

16 16 



52 years 

No. pr. ct. 
15 30 



3 
3 
3 



7 
7 
7 



8 
6 
5 



8 
6 

5 



13 
8 
1 

12 
1 
2 
8 



26 
16 

2 

24 

2 

4 
16 



No. pr. ct. 
47 31 
27 18 



14 
9 



9 
6 



28 18.5 
9 6 



8 
13 



5 
9 



19 41 I 22 22 30 60 I 52 35 



30 65 I 75 75 
16 35 I 25 25 



20 44 

26 56 

20 44 

7 15 



31 31 
69 69 

32 32 
22 22 



19 41 I 46 46 



3 7 
5 II 



20 44 
2 4 



4 8 

12 26 

29 63 

17 36 

4 8 

26 56 

20 44 



15 33 
31 67 



6 6 
12 12 



28 28 I 
12 12 I 



I 



12 12 

31 31 

41 41 

59 59 

7 7 

40 40 

60 60 



23 23 
77 77 



13 
37 



20 
30 

33 

13 

4 



14 
10 



15 
2 



4 
3 

45 
5 
41 
34 
16 



25 
25 



26 
74 



88 59 
62 41 



40 I 51 34 

60 ' 99 66 

^} ''' ^ 

8 50 33 



28) 
20 J 



42 28 



30 1 57 3B 



8 
6 

90 
10 
82 
68 
32 



16 II 

34 23 

86 57 

64 43 

48 32 

74 49 

76 50 



9 20 ' 11 II 



50 ! 48 32 
50 102 68 



10 > 16 II 
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Disease (exolusiyb. of Amyloid Disease). 

Skbiks B. 
ruvlts of thi analysis of thi autopst rficobds op thb philadelphia hospital. 






PAKSirCRTMATOrS NSPHKITU. 



Acnte 
Bright*!. 



31 years 



{ 




5 

1 

4 



1 
3 

1 
4 

1 
4 



40 



No. pr. ct. 


2 40 

2 







5 100 





100 
20 
80 



20 



30 
60 

30 
80 



20 
80 



1 30 
4 80 



1 30 



Large 
vhite. 



35 



30 jears 



No. r. ct. 
9 36 



Fatty and cod' 
tnu:t«l. 



5 

2 
1 
3 
2 
2 



19 
16 



4 
31 

4 
16 
Id 



12 



3 
11 

9 
26 



9 
26 



5 

30 



6 

3 

9 
6 

6 



54 
46 



II 

89 

II 

43 
46 



34 



36 



9 
31 

26 
7 

26 

7 



14 
86 



35 



46 years 



Total of paren- 
chymatous. 



No. pr. ct. 
11 31 



4 
1 
3 
2 
2 
5 
2 



13 
22 



10 
25 

9 
13 
13 



11 



3 
12 

13 
22 

14 
21 



8 
27 



II 

3 

9 
6 

6 

14 
6 

26 

37 
63 



29 
71 

36 

37 
37 



31 



26 



9 
34 

37 
63 

40 
60 



23 
77 



75 



No. pr. ct. 



20 

11 

1 

7 
3 
5 

7 

4 

12 

37 
38 



14 
61 

14 
28 
33 



23 



19 



7 
26 

23 
52 

24 
61 



14 
61 



6 



27 

15 
1.5 
9 

4 
7 
9 
5 

16 

49-5 
51 



19 
81 



19 
37 
44 



Intbbbtitial 
Nkpubitis. 



Red granular. 



75 



69 years 



31 



as 



9 
35 

31 
69 

32 
68 



19 
81 



8 



No. pr. ct. 



30 
7 
5 
6 
4 

4 
6 

14 

22 
53 



26 
60 

23 
22 
30 



29 



17 



12 
17 

48 
27 

27' 

48 



17 
58 



14 



40 

9 
7 
8 

5 

5 
7 

19 

39 
71 



33 
67 



Total. 



160 



3 
39 

40 



;) 



39 



No. 
50 
18 

6 
13 

7 

5 
11 

9 

26 

69 
91 



39 
111 

87 
63 



62 



23 



36 



16 
23 

64 
36 

'36 
64 



23 
77 



19 



19 
43 

71 
79 

61 
99 



31 
119 



20 



pr. ct 
33 

13 

9 

45 

3 

7 

6 

17 

39.5 
61 



36 
74 

58 
43 



35 



24 



13 

29 

47 
S3 

34 
66 



20.5 
79 



13 



Gbako Total. 

(12 per cent, of 
all deaths.) 



300 



No. 
97 
46 
20 
22 
35 
14 
19 
22 

78 

147 
153 



90 
210 

187 
113 



94 



93 



35 
77 

157 
143 

125 
175 



79 
221 



36 



pr. ct. 

33 

IS 
6.5 
7-5 

11.5 

4.5 
6 

75 
26 

49 
51 



30 
70 

69 
38 



31.5 



31 



"5 
26 

52 
48 

41-5 
58 



26 
73-5 

12 
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per cent, of *the cases,' and in the interstitial nephritis in 92 per 
cent. 

Series B. Hospital cases. — Hypertrophy of heart in connection 
ivith parenchymatous nephritis occurred in 56 per cent, of all cases, 
and in the interstitial nephritis in 60 per cent.^ 

Relation to Valvular Disease. 

The relation of valvular disease to the two forms of Bright's dis- 
ease (the parenchymatous and the interstitial) appears to be an indefi- 
nite one. 

Valvular disease without hypertrophy proves to be nearly equally 
distributed between the parenchymatous and interstitial, occurring in 
the former in 12 per cent, and in the latter in 13 per cent. 

In the chronic interstitial nephritis hypertrophy of the heart with- 
out valvular disease was met with in 27 per cent, of all cases, while 
in the parenchymatous form it was 34.5 per cent. 

Hypertrophy of the heart with valvular disease coexisted with 
chronic interstitial nephritis in 42 per cent., or nearly twice as fre- 
quent as in the parenchymatous forms in which it was 23 per cent, 
(occurring with equal frequency in the large, white, and fatty and 
contracted kidney). 

The degree of hypertrophy appears also to be influenced by valvu- 
lar disease, and still more by pericarditis, as the following results will 
show: 

Guim. Average weight of heart 

Hypertrophy without valvular disease . . 93 14 ounces. 

Hypertrophy with valvular disease . . 94 17 " 

Hypertrophy with pericarditis . . .22 18 " 

The duration of the disease and probably the age of the patient are 
evidently correlative with the degree of the hypertrophy. 

1 The cases of parenchymatous nephritis recorded in the tables, it will be remem- 
bered, all belong to the chronic form save fifteen cases which are (icute Bright's dis- 
ease. These few cases appear, moreover, nearly in equal proportion in the two series, 
80 that a comparison may be fairly made. 

* There were five ca^es among the Hospital records of red granular kidney in which 
the cause of death was designated senility. As there were many aged persons amone; 
the autopsy material of this series, I fear that some more cases of senile atrophy of the 
kidneys with absence of hypertrophy of the heart, have crept into these records. This 
would explain the discrepancy in the statistical results, viz., 60 per cent, of hypertrophy 
in the Hospital cases to 92 per cent, in my own cases (in red granular kidney). 
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The average weight of the hypertrophied heart appears from my 
tables to be as follows in the different forms of Bright's disease : 

Ayeragv weight. 

In acute Bright'H 10 ounces. 

In large white kidney 15 " 

In fatty and contracted kidney 14 '* 

In red granular kidney 17 " 

Relation of the weight of the body to the weight of the heart. — 
That the former has a great influence upon the apparent degree ot 
the hypertrophy of the heart, may be gleaned ot the table that I sub- 
mit below, in which the important factor, the weight of the body, 
expressed in pounds, is considered side by side with the weight of the 
hypertrophied heart. 

Table showing Relation of Weight of Heart to that of Body. 



Weight of the heart «8 


Large white kidneys, 

including 10 cases 

acute Brlght^s disease. 

(64 cases.) 


! 1 
Fatty and contracted ^ 
kidneys. 

(46 cases.) 


Bed! 
kid 

(50 


^nular 
neyi, 

cases.) 


found. 


i 




1 




Below 10 ounces 




Number 
' of cases 
1 observed. 


Arerage 
weight of 
the bodies. 


' Number 
of cases 
1 obserred. 


Average 
weight of 1 
the bodies. 


Number 

of cases 

obserred. 


Average 
weight of 
the bodies. 


9 t i 


13 


132 


I 3 


1 
120 1 


1 


190 


10-11 " 






5 


128 


7 


130 


2 


155 


11-12 *' 






2 


134 


1 2 


135 1 


2 


110 


12-13 ** 






6 


148 


4 


130 


3 


130 


13-14 « 






5 152 


1 4 


134. 


4 


120 


14-15 " 






3 138 


4 132 1 


see 


.....^ 


16-16 " 






1 145 


6 


130 


6 


143 


16-17 " 






3 157 


2 


140 


7 


122 


17-18 " 






• • • 




' 3 


146 


5 


135 


18-19 " 








4 


151 


2 


142 


• * • 




19-20 " 








3 150 


! 1 130 , 


4 


138 


20-25 " 






9 ' 150 


7 


152 


11 


142 


25-30 " 






• 1 ... ..... 

1 1 


2 


160 , 


5 


163 



It will be seen from this that advanced degrees of hypertrophy, 
viz., the heart weighing above 15 ounces, occurred as follows : 

Gases. Per cent. 

Acute Bright's and large white kidney—heart above 15 ounces 20 37.5 
Fatty and contracted kidney " " " " . 22 48 

Bed granular kidney " " " •* . 38 76 



Where there were large hearts, as a rule, valvular disease coexisted, 
especially when associated with the red granular kidney. Also, with 
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few exceptions, the largest hearts corresponded more or less with the 
largest sized bodies. 

Microscopy of the hypertrophied cardiac muscU. — There are two 
points of interest, that I will but brieflj refer to. 

1. Cardiac hypertrophy depends upon simple increase in the bulk 
of the muscular fibres, viz., a simple, true hypertrophy and not upon 
any hyperplasia (increase in number) of the elements. Each indi- 
vidual muscular fibre in the hypertrophied heart shows by accurate 
micrometry to be up to twice and three times thicker and longer 
than the normal muscular fibre of the heart, and it is, therefore, not 
surprising that the latter should become twice and three times 
enlarged. 

The hyperplasia of the connective tissue, though quite marked in 
many specimens, is not an important factor in adding to the bulk or 
weight of the heart. 

2. Necrotic change of the muscular fibres was occasionally observed 
in some of the largest hearts, especially in limited areas. Yet in 
many instances this proved to be due to cadaveric change, which I 
need not explain at this place. I refer to this only because in some 
instances it may be mistaken for true ante-mortem fatty metamor- 
phosis of the cardiac muscle. 

Fatty Metamorphosis of Heart. 

Fatty metamorphosis of the heart in the 300 cases of Bright's dis- 
ease tabulated in this paper, was found to be present in only 26 per 
cent. ; it being absent in 74 per cent. 

The distribution of fatty metamorphosis of the hypertrophied car- 
diac wall in the several forms of Bright's disease (see tables of my 
own cases — coroner's and private) proved to be as follows : 

Series A — Ooroner's and Private Cases. 



In the large white kidney 

In the fatty and contracted kidney - 

In the red granular kidney 

Fatty metamorphosis, absent or not stated 

Fatty metamorphosis, without hypertrophy 

Total of fatty metamorphosis . 



Cases. 


Per cent 


8 


18 


15 


33 


25 


50 


102 


68 


16 


11 


48 


S(2 
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Series B — Philadelphia Hospital Cases, 



Cases. 


Per cent. 


1 


20 


5 


14 


8 


23 


17 


23 


119 


79 


20 


13 


Cases. 


Per cent. 


79 


26 


221 


74 



In acute Bright's disease .... 

In the large v^hite kidney 

In the fatty contracted kidney 

In the red granular kidney 

Fatty metamorphosis, absent or not stated 

Fatty metamorphosis, without hypertrophy 

Grand Total. 

Fatty metamorphosis, present . 
Fatty metamorphosis, absent . 

While it appears that fatty metamorphosis of the heart muscle 
coexists more frequently with the red granular kidney, I found that 
in many of these cases the necrotic change of the muscle was but 
slight, whereas in conjunction with the fatty and contracted kidney 
and in some non-hypertrophied hearts it was decidedly more pro- 
nounced. The typical brown atrophy of the heart occurred in my 
cases more commonly in the fatty and contracted kidney, at advanced 
age and coincident with atheroma of the coronary arteries. The pig- 
mentation around the nuclei of the muscle is also most conspicuous in 
these cases. 

Fatty metamorphosis whenever met with was fairly indicated by 
the dilatation of the cardiac walls and distinct yellow or brownish 
striations beneath the endocardium and particularly in the columnce 
cameos ; occurring with equal frequency in the right and left cham- 
bers. 

The method adopted for microscopical examination was an easy 
one and the best, viz., teasing in salt water or weak caustic soda solu- 
tion ; nearly every suspicious heart of Series A was examined while 
fresh, with the results stated in the records. Fatty infiltration and 
cirrhoris of the interstitial tissue of the cardiac walls were met with in 
six cases, combined with fatty metamorphosis. 

Arterial Changes. 

Atheroma of the aorta and some of the larger vessels was observed 

as follows : 

Series A — Coroner's and Private Cases. 

Cases. Per cent. 

In the large white kidney 12 27.6 

In the fatty and contracted kidney .... 29 63 

In the red granular kidney 45 90 
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Series B— Hospital Ocues, 

Ouea. Per cent. 

In the large white kidney (including one of acute 

Bright's disease) ....... 10 28 

In the fatty and contracted kidney .... 13 87 

In the red granular kidney 48 64 

Total in both Beries 157 52 

Endarteritis and periarteritis of the renal vessels were studied only 
in Series A^ and showed : 

Oaaei. Per neot. 

In the large white kidney 3 7 

In the fatty and contracted kidney .... 4 8 

In the red granular kidney .... 41 82 

It should be further noted that whereas the first two of these 
kidney lesions revealed but slight arterial changes, the red granular 
kidney showed them well pronounced. 

Arterial changes, it is seen, come prominently into considera- 
tion only in one form of Bright's disease, viz., the red granular 
kidney, forming only a small portion of the total histological picture 
of it. It is not my object in the present paper to go into the consid- 
eration of this question. I may state, however, that Gull and Sutton 
in their excellent original work, ^' On the Pathology of the morbid 
state commonly called Bright's Disease,'' (vide Med,'Ohir. ISrans.y 
vol. Iv. p. 273), appear to refer exclusively to the primarily con- 
tracted kidney when they brought forward their famous "Arterio- 
capillary Fibrosis.'* Some of the later writers on this subject, how- 
ever, erroneously attribute all forms of Bright's disease to primary 
vascular changes. 

Histological studies in this direction are being conducted, and have 
been for some time past, in my laboratory by several gentlemen. The 
results of these investigations, I believe, will prove interesting when 
published. 

Complications. 

« 

The j)rominent complications and concurrent affections other than 
those already given in my tables, some of which co5perated in the 
immediate cause of death, are distributed in the 300 cases of Bright's 
disease recorded as follows : 

Hydrothorax 53, pleurisy 40, emphysema 32, peritonitis 21, 
syphilis 27, alcoholism 18, puerperal diseases 14, tuberculosis 18, 
meningitis 13, septicaemia 12, cirrhosis of liver 11, bronchitis 10, 
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ether narcosis and surgical operation 9, erysipelas 8, gastric cancer 8, 
aneurism 7, senility 5, cancer of various parts 4, gastric ulcer 4, 
typhoid fever 3, gangrene 2, scarlatina 2, burns 1, etc. Often two 
or more of these lesions coexisted. 

The average weight of the kidneys in the various forms of Bright's 
disease is of interest and is as follows (in ounces) : 



Acute Bright' 8 disease 
Large white kidney 
Fatty and contracted kidney 
Bed granular kidney 

General average of 



Right. 


Left. 


7.65 


8.12 


6.91 


7.87 


4.74 


4.86 


3.13 


3.43 


6.61 


6.07 



Mortality or Duration of Life in Bright's Disease as seen 

FROM the 300 Oases Tabulated. 



SiBiis A. — Privatb and Gobonbb's Cases. 



Orer 



10-20 jn. : 20-aO yn. 30-40 jn. 40-^ yrs. 50-80 yn. 60-70 jn. 70 j^rn. 



Acute Blight's dis- 1 

ease, J 

Large white kid- ) 

ney, J 

Fatty and con- ) 

tracted kidney, j 

Bed granular ) 

kidney, J 



3 
4 

1 



2 

15 

4 

4 



3 

17 
2 
5 



2 

14 
5 





1 

12 

16 





1 

3 

15 





1. 
4 



Sbribs B. — Philadelphia Hospital Cases. 



Acute Bright's dis- 
ease and large 
white kidney, 

Fatty and con- 
tracted kidney, 

Red granular 
kidney. 



} 

















4 


6 


12 

1 


7 


6 


1 


1 


1 


1 


7 


7 


7 


7 


4 





3 


4 ! 

1 


16 


17 


18 


17 



I admit that as regards many interesting details these studies, as 
now presented, are deficient. I propose to complete them in the 
futnre with such additions as the continuous new supply of material 
will offer. 

The literature on these subjects is very interesting, but I shall not 
take up space with matters well known to the reader. 
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APPENDIX. 



The following is the detailed account of 300 cases of Bright's disease, 
summarized in the first part of this paper, extracted from a total of 2472 
consecutive autopsy records. 

Series A embraces one hundred and fifty cases from my private and coro- 
ner's autopsies. 

Series B a like number of cases from the Philadelphia Hospital autopsies.' 

Series A. — Results of Personal Observations from Coroner^s and Private 
Autopsies^ September 1, 1888, to September, 1889, inclusive. 



Total number of autopsies (upon adulU) 1172 

Total number of typical Bright's disease (exclusive of amyloid 

kidneys) 160 



No. of 



Parenchymatous nephritis, includ- caws. , Chronic interstitial nephritis, in 



ing— 
Acute Bright's disease 
Large white kidney . 
Fatty and contracted kidney, or 



Total 



Males . 
Females 



10 
44 



secondary contracted kidney . i 46 



100 



58 
42 



eluding (only) — 
Red granular or cirrhotic kid- 
ney, or primarily contracted 
(atrophic) kidney . 



ToUl . 



Males . 
Females 



No. of 
case*. 



50 



50 



34 



Average age (male and female) . , 37 Average age (male and female) . 51.80 



Acute Bright's Disease (10 Cases). 

The appearance of the kidneys were in each case of acute Bright's disease 

nearly alike, viz.: surface smooth, capsule not adherent, cortex widened, 

color red, etc. 

Case I. October 1, IfW.— Male, age thirty, weight 170 pounds, bodily condition good. Oiose 
of death burns. Kidneys each 9 ounces. Dropsy peneral. Heart weight 12 ounces. Valvular 
disease. Mitral verruoose. Hypertrophy none. Dilatation none. Death on fifth day. 

Case II. November 30, ISS'^.— Female, age seventeen, weight 110 pounds, bodily condition 
good. Cause of death scarlatina. Kidneys, weight right 7 ounces, left 8 ounces. Heart weight 
8>^ ounces. Valvular disease none. Hypertrophy none. Dilatation none. Glomerulo- 
nephritis. Septic embolic foci. 



1 In the manuscript all these cases were tabulated, but owing to the inconvenience 
of printing tables, they were transcribed and condensed to their present form. To sare 
space some details had of necessity to be dispensed with. 
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Cask III. December 30. 1888.— Male, age thirty-three, weight 180 pounds, bodily condition 
good. Cause of death erj'sipelos. Kidneys, weignt of each 7>^ ounces. Dropsy K^^neral. Heart 
weight 9 ounces. Ulcerative endocarditis. Hypertrophy none. Dilatation general. Infarcts. 

Cask IV. February 3. 1889.— Male, age twenty-two. weight 110 pounds, bodily condition good. 
Cause of death fracture of spine. Kidneys, weight right 6^ ounces, left 7 ounces. Dropsy gen- 
eral. Heart weight 10 ounces. Valvular disease none. Hy])ertrophy none. Dilatation none. 

Case V. Mnrch 10. 1<W9.— Male, ajje forty-one. weight 200 pounde. Ixxlily condition good. Cause 
of death erysiijclas. Kidneys, weight right 7 ounces, left 9 ounces. Drojisy general. Heart 
weight 13 ounces. L'lcerutive endocarditis. Hypertrophy and dilatation* general. Hydro- 
thorax and ascites. 

Case VI. April 2. 1H.S9.— Male, age fifteen, weight 90 pounds, emaciated. Cause of death 
purpura hemorrhagica. Kidneys each 7 ounces. Dropsy general. Heart weight 8 ounces. 
Valvular disease none. Hyi>erlrophy none. Dilatation none. Acute meningitis. 

Case VII. April 23, 1889.— Female, age thirty-thrw, weight 125 [lounds, Ixxllly condition good. 
Cause of death pneumonia. Kidneys each 9 ounces. Dropsy general. Heart weight 11 ounces. 
Valvular disease none. HyiHirirophy slight. Dilatation general. Hydrothorax and hydro- 
pericardium. Septic embolism and Infarcts of kidneys ana spleen. 

C.\SE VIII. May 1, ISsu. — Female, agi' forty, weight 13.') pounds, bodily condition good, anaemic. 
Cause of death erysi|x;las. Kidneys, weijfht right 7}'<^ ounces, left 8 ounces. Drojjsy general. 
Heart weight 12 ounces. Acute endocarditis. Hypertrophy general. Dilatation general. 

Ca.se IX. May 31, 1«<S9.— Female, age twenty, weight 130 pounds, general condition good. 
Cause of death typhoid fever. K id m-ys each 7^-^ ounces. Dropsy general. Heart weight 8Vi 
ounces. Hypertrophy none. Dilatation none. Hemorrhagic infarct of spleen and kidneys. 

Case X. June 2«, 1S89.— Male, age eighteen, weight 140 pounds, general condition gocxl. Cause 
of death ty|)hoid fever. Kidneys, weight right H% ounces, left Oi'i ounces. Droi)6y general. 
Heart weight 9 ounces. Valvular dihease, acute mitral. Hypertrophy n(me. Dilatation none. 
Acute meningitis. 

Large White Kidneys (44 Cases). 

Appearance of the kidney in all ca-ses: surface smooth, capsule not adherent 
(with a few exceptions), cortex widened, pale and mottled, or striated. 

Case I. September 5, 188S.— Female, age twenty-nine, weight 125 pounds, bodily condition 

f:ood. Cause of death uraemia. Kidneys each 7 ounces: smcKJth, non-adlierent. Cysts ncme. 
)n)p8y present. Cortex widened, iiole. Heart weight 10 ounces. Valvular disease none. 
Hypertrophv none. Dilatation general. Fatty metamorphosis marked. Change in coronary 
arteries. Pfeurisy. Lungs congested and (cilematous. 

Case II. September 9, 1H88.— Male, a^e thirty-five, weight 160 pounds, bofllly condition good, 
ancemic. Cause of death unemia. Kidneys, weight right 8 (mnces, left <J^'^ ounces; 8m(X)th, 
non-adherent. Cysts none. Dropsv present. Cortex wTclened. i>tile. Heart weight 14 ounces. 
Valvular disease hone. Hypertn)phy general. Fatty metamorphosis none. Dilatation slight. 
Hydrothorax, hydropericafaium. CEtlema of lungs. Hydn>thorax. 

Case III. September 9, 1HS8.— Female, age twenty-two, weight 140 pounds, bodily condition 
go<xl. Cause of deatli tuierperal eclam[jsia. Kidneys, weight right 7 ounces, left dKj ounces; 
surface sm(M»th, non-aaherent. Cortex widened, pale. Cysts ntme. Dmi^y none. Heart 
weight 9}'a ounces. Valvular di.sea«<e none. Hypertmphy none. Fatty metamorphosis none. 
Dilatation none. Arterial change none. Cerebral aiuemia. 

C.\SE IV. September 10, IHSS. —Female, age twenty-five, weight 120 pcmnds, Ixxiily condition 
good. Cause of death unemia. Kidneys, weight right 7 o\inces, lett 8' 5, ounces. Capsule 
slightly adherent. Cortex widened, pale. Cysts none. Dn>ixsy general. Heart weignt 10 
ounces. Valvular dlik-usu none. Hyi)ertn)i>hy none. Fatty metamorphosis none. Dilatation 
none. Arterial change none, 

Ca.se V. September 10, 1SS8.— Male, age thirty-four, weight 180 pounds, Ixxlily c(mdition good. 
Death sudden. Kidneys, weight right 6 ounces, left 9 ounces. Cajwule smooth. Cortex en- 
larged, yellow and nnl. Cysts none. Droi)sy present. Heart weight 24 cmnces. Valvular 
di.sease hone. Hypertn)phy' general. Fatty metamori)hosis prominent. Dilatation general. 
Arterial change none. Canliac muscle highly fatly. Emphysema and hydrothorax. 

(>A.sE VI. .Septemhfr 18, 1888.— Male, age twenty-five, weight 170 pounds, bodily cc)ndltion 
grxHl. Cause of de*ith pneumonia. Kidneys, weight right 7 ounces, left si.| ounces. Capsule 
smooth. Cortex widened, pale and mottle<i. Cyst in left kidney. Dropsy (?). Heart weight 
12 ounces. Valvular «lisease none. Hyi)ertn)])hy lume. Fatty mettimorphosis none. Dila- 
tation slight. Arterial change none. Acute pleurisy. 

Case VII. September 21, lH*<.s.— Male, age twenty-seven, weight 145 pounds, bo<lily condition 

ffoo<i. Cause or «ieath heart failure. Kidneys, weight right .>i.j ounces, left 9 ounces , surface 
Dbulated. not adherent. Cortex widened, i>ale and mottled, ('ysts none. Drousy general. 
Heart weight V^^^ onnces. Valvular disea«*e. Aorta, uh^erative endocarditis. Hyiiertrophy 
of left ventricle. Fatty met4imorphosis none. Dilatation general. Arterial change none. 
Adhesive jiericanlitis. 

C.vsE VIII. September 22, 188«<,— Female, age nineteen, weight 130 pfjunds, bodily condition 
g«M»d. Cause or death (e<lema of lungs, kidneys each 6 ounces. Caj>sule smooth. Cortex 
widened, pale. Cystic change none. Dropsy general. Heart weight 8 ounces. Valvular 
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disease chronic mitral. Hypertrophr none. F&tty metamorphosif none. Dilatation none. 
Hemorrhagic inftirct of spleen and kidney. 

Case IX. September 27, 1888.— Male, age twenty-four, weight 140 pounds, bodily condition 
good. Cause of death ureemia. Kidneys, weight right 6 ounces, left 7% ounces. Capsule 
smooth. Cortex widened, pale. Cysts none. Dropsy generaL Heart weignt 13 ounces. Val- 
vular diseafie aortic and mitral. Hypertrophy left ventricle. Fatty metamorphosis none. 
Dilatation right ventricle. Arterial change none. Erysipelas of iSEice. 

Case X. September 28, 1888.— Female, age twenty-six, weight 130 pounds, well nourished. 
C^use of death oedema of lungs. Kidneys each 6% ounces. Cysts none. Dropsy general. 
Heart weight 9 ounces. Valvular disease none. Hypertrophy none. Fatty metamorphosis 
prominent. Dilatation general. Arterial change none. Broncho-pneumonia. Pleurisy. 

Case XI. October 1. 1888.— Male, age forty, tall, cachectic appearance. Cause of death 
uncraia. Kidneys, weight right 6 ounces, left 7 ounces. Cysts none. Dropsy of feet and penis. 
Heart weight 19 ounces. Valvular disease none. Hypertrophy left ventricle. Fatty meta- 
morphosis none. Dilatation none. Arterial change, aorta. Pericarditis. Pleurisy. Hydro- 
thorax. 

Case XII. October 5, 1888.-^Male, age thirty weight 150 pounds, well nourished. Cause of 
death anlema of lungs. Kidneys eticb 5 ounces. Cysts none. Dropsy present. Heart weight 
20 ounces. Valvular disease, aortic and mitral, acute. Hypertrophy general. Fatty meta- 
morphosis none. Dilatation none. Arterial change none. 

Case XIII. November 9, 1888. — Female, age forty-three, weight 110 pounds, emaciated. 
Cause of death ooderoa of brain. Kidneys, weight right 4^ ounces, left 8 ounces. Cysts laige 
in both. Dropsy none. Heart weight 13 ounces. Valvular disease none. Hypertrophy none. 
Fatty metamorphosis none. Dilatation general. Arterial change : aorta, coronary, and cerebral. 
History of syphilis. Chronic peritonitis. 

Case XIV. November 20. 1888.— Male, age nineteen, weight 140 pounds, well nourished- 
Cause of death cedema of lungs. Kidneys each 9 ounces. Cysts none. Dropsy present. Heart 
weight 914 ounces. Valvular disease none. Hypertrophy none. Fatty metamorphosis none. 
Dilatation none. Arterial change none. 

Case XV. November 25, 1888.— Female, age thirty-five, weight 125 pounds, well nourished. 
Cause of death septicsemia. Kidneys each 8 ounces. Cysts none. Dropsy general. Heart 
weight 12 ounces. Valvular disease, aortic and mitral, slight. Hypertrophy general. Fatty 
metamorphosis { ?). Dilatation general. Arterial change none. Abortion. Peritonitis. 

Case XVI. November 26, 1888.— Male, age thirty-one, weight 160 pounds, well nourished. 
Cause of death heart fhllure. Kidneys, weight right 9 ounces, left 10 ounces. Cysts large in 
both. Dropsy. Heart weight 16 ounces. Valvular disease none. Hypertrophy general. 
Fatty metamorphosis present. Dilatation general. Arterial change none. Hydroperic^rdium, 
hydrothorax. 

Case XVII. December 5, 1888.— Male, age thirty-three, weight 140 pounds, bodily condition 
good. Cause of death cedema of lungs. Kidneys, weight right b% ounces, left 6 ounces. Cysts 
none. Dropsy. Heart weight 18 ounces, \alvular disease none. Hypertrophy left ven- 
tricle. Fatty metamorphoids none. Dilatation none. Arterial change none. Hydroperi- 
cardium, hydrothorax. 

Cake XVIII. December 18, 1888.— Male, age thirty-nine, weight 135 pounds, bodily condition 
good, aiitemic. Cause of death meningltin. Kidneys each 114 ounces. Cysts in right kidney. 
Dropsy general. Heart weight 24 ounces. Valvular disease, mitral, acute. Hypertrophy 

general. Fatty metamorphosis none. Dilatation none. Arterial change of aorta and cerebral, 
ericarditis and pleurisy. 

Case XIX. December 19, 1888.— Male, a^e thirty-one, weight 170 pounds, bodily condition 
good, anaemic. Cause of death uraimia. Kidneys weight each Sl^ ounces. Cysts none. Dropsy 
general. Heart weight 16% ounces. Valvular disease none. Hyi)ertro'phy left ventricle. 
Fatty metamorphosis none. Dilatation none. Arterial change none. Hydropericardium and 
hydrothorax. 

Case XX, December 24, 1888.— Female, age sixty-three, weight 190 pounds, bodily condition 
good. Causeof death unpmia. Kidneys each 7^2 ounces. C>'8ts none. Dropsy general. Heart 
weight 22 ounces. Valvular disease none. HyiKjrtrophy general. Fatty metamorphosis none. 
Dilatation right ventricle. Arterial change, aorta ana cerebral. 

Case XXI. Januar>- 8. 18S9.— Female, age forty-five, weight 115 pounds, emaciated, anaemic. 
Cause of death heart failure. Kidneys, weight right 6% ounces, left 8>^ ounces. Cysts in left 
kidney. Dropsy none. Heart weight 14 ounces, \alvular disease none. Hypertrophy 
general. Fatty metamorphosis prominent. Dilatation general. Arterial change: aorta, 
coronary, cerebral. Emphysema. Hydrothorax. Gastric ulcer. 

Ca.»<e XXII. January 6, 1889.— Male, age fifty-four, weight 140 pounds, bodily condition good, 
anaemic. Cuiwe of death ursemia. Kidneys, weight right 7 Vi ounces, left 8>^ ounces. Cysts in 
left kidney. Drojwy general. Heart weight 21)/^ ounces. Valvular disease, aortic calcification. 
Hypertrophy general. Fatty metamorphosis none. Dilatation general. Arterial change none. 
Emfihysema and (t^lema of lungs. 

Case XXIII. February- 10, 1889.— Male, age thirty-four, very tall, emaciated. Cause of death 
unemia. Kidneys each 10 ounces. C^sts in both. Dropsy general. Heart weight 21 ounces. 
Valvular disease, aortic and mitral. Hypertrophy general. Fatty metamorphosis, slight. 
Dilatation general. Arterial change : aortic, renal, and cerebral. Hydrothorax and hyaro- 
pericardiuni. 



HKABT AND KIDNESTS IN BRIQHT*S DISEASE. 365 

Case XXIV. February 18. 1889.— Male, age twenty-four, weight 140 pounds, well nourished, 
ansemlc. Cause of death oedema of lungs. Kidneys, weight right 8>^ ounces, left 7 ounces. 
Cysts In both. Dropsy general. Heart weight 13 ounces. Valvular disease none. Hypertrophy 
sbght. Fatty metamorphosis some. Dilatation general. Arterial change none.* Pleurisy, 
emphysema. 

Care XXV. March 4, 1889.— Female, age twenty-three, weight 140 pounds, bodily condition 
good, antemic. Cause of death puerperal eclampsia. Kidneys each 8 ounces. Cysts none. 
Drop8y general. Heart weight 10 ounces. No other lesions. Primipara. 

Case XXVI. March 8, 1889.— Male, age sixteen, weight 100 pounds, emiciated, anaemic. 
Cause of death uroemia. Kidneys each 7>^ ounces. Cysts none. Dropsy general. Heart 
weight 13 ounces. Valvular disease, mitral, acute. Hypertrophy left ventricle. Fatty meta- 
morphosis none. Dilatation general. Arterial change none. Acute pleurisy. 

CA8R XXVII. March 8, 1889.— Male, age thirty, weight 150 pounds, bodily condition good, 
amemic. Cauxe of death cederaa of lungs and uraemia. Kidneys, weight right 7 ounces, left 8 
ounces. Cysts none. Dropsy general. Heart weight 93^ ounces. No other lesions. Miliary 
tuberculosis. 

C-iSE XXIX. March 14, 1889.— Male, age thirty-six, weight 200 pounds, bodily condition good, 
anaemic. Death sudden. Kidneys each 8>^ ounces. Cysts none. Dropsy general. Heart 
weight 20 ounces. Valvular dLsease, aortic and mitral, chronic. Hypertrophy general. F^tty 
metamorphosis some. Dilatation general. Arterial change none. Pleurisy, and emphysema 
and cedema of lungs. 

Case XXX. March 20, 1889.- Female, age thlrtv-six, weight 120 pounds, bodily condition 
good, anaBmic. Cause of death ursemia. Kidneys each 6>^ ounces. Cysts in both. Dropsy 
general. Heart weight 10 ounces. No other lesion. 

Case XXXI. April 12, 1889.— Female, age thirty-three, weight 140 pounds, bodily condition 
good. CsLvae of death puerperal eclampna. Kidney's, weight right 5 ounces, left 6}4 ounces. 
Cysts none. Dropsy general. Heart weight 14 ounces. Valvular disease none. Hypertrophy 
left ventricle. No other lesions. 

Ca.««e XXXII. April 26, 1889.— Male, forty-two, weight 135 pounds, fiit, amemic. Cause of 
death ursemia. Kidneys each 6 ounces. Cysts, both full. Dropsy general. Heart weight 18 
ounces. Valvular disease none. Hy])ertrophy ip:eneral. Fatty metamorphosis quite marked. 
Dilatation general. Arterial change none. Pericarditis and pleurisy. 

Case XXXHI. May 10, 1889.— Male, aee thirty-four, bodily condition good, anaemic. Cause 
of death oedema of lungs. Kidneys, weight right 8 ounces, left S}4 ounces. Cysts left kidney. 
Dropsy general. Heart weight 23 ounces. Valvular disease, mitral, chronic. Hypertrophy 
general. Fatty metamorphosis none. Dilatation none. Arterial change: aortaj coronary, 
renal. 

Ca.se XXXIV. May 12, 1889.— Male, age twenty-eight, weight 170 pounds, bodily condition 

food. Cause of death pneumonia. Kidneys, weight right 7 ounces, left 9 ounces. Cysts in left 
idney. Dropsy general. Heart weight 191^ ounces. Valvular disease none. Hypertrophy 
left ventricle. No other lesions. Pericarditis and pleurby. 

Cahe XXXV. May ^2, 1889.— Male, age forty-three, weight 160 pounds, bodily condition good, 
ansemlc. Cause of death general cedema. Kidneys each 6% ounces. Cysts none. Dropsy 
general. Heart weight 22 ounces. Valvular disease none. Hypertrophy left ventricle. Fatty 
degeneration slight. Dilatation general. Arterial change, aorta. Hydrothorax and hydro- 
pericardium. 

Case XXXVI. June 10, 1889.— Female, age twenty-one, weight 135 ix)und8, bodily condition 
good. Cause of death puerperal septlcsemia. Kidneys, weight right 8'^ ounces, left 9^ ounces. 
C>'st8none. Dropsy none. Heart weight 9V^ ounces. No other lesions. Peritonitis. 

Case XXXV'II. June 11, 1889.— Male, age thirty-seven, medium condition. Cause of death 
oedema of lungs. Kidneys, weight right b% ounces, left 7^ ounces, ('ysts none. Dropsy 
none. Heart weight 16K ounces. Valvular disease none. Hypertrophy left ventricle. Fatty 
metamorphosis none. Dilatation none. Arterial change general. History of syphilis. 

Case XXXVIII. June 13, 1889.— Female, age thirty, bodily condition good, medium sized. 
Cause of death urtemia. Kidneys, weight right 8 ounces, left 8^a ounces. Cysts none. 
Dropsy general. Heart weight 11 ounces. Erysipelas. No other lesions. 

Case XXXIX. June 27, 1889.— Male, age forty-two. weight 139 pounds, Ijodily condition good, 
amumic. Cause of death pneumonia. Kidneys each 7 ounces. Cysts none. Dropsy general. 
Heart weight 9 ounces. Dilatation slight. No other lesions. Pericarditis and pleurisy. 

C.\se XL. June 30, 1889.— Female, age twenty-nine, weight 150 pounds, bodily condition good, 
auFcmic. Cause of death fatal hemorrhtige. Kidneys, weight right 7 ounces, left 8% ounces. 
Cysts none. Dropsy none. Heart weight 18 ounces. Valvular disease, aortic and mitral. 
Hypertrophy general. No other lesions. Abortion. Peritonitis. 

Case XLT. July 31, 1SS9.— Male, age twenty-nine, weight 180 pounds, bodily condition good, 
f'ause of death pneumonia. Kidneys, weight right 9 onnces, left 12 ounces. Cysts none. 
Drf>p9y general. Heart weight 12^ ounces. Valvular disease none. Hypertrophy general. 
Fatty metamorphosis none. Dilatation right ventricle. Arterial change none. Acute pleurisy. 

Case XLII. July 31. 1889.— Female, age twenty-three, weight 110 pounds, well nourished. 
Cause of death puerperal septicwniia. Kidneys each 7 ounces. Cysts none. Dropsy general. 
Heart weight 8>5 ounces. No other lesions. Peritonitis. Puerperal convulsions. 

Case XLIII. August 22, 1889.— Male, age twenty-seven, height 6 feet, well nourished. Cause 
of death pneumonia. Kidneys each 10 ounces. Cysts none. Dropsy general. Heart weight 
13 ounces. No other changes. Escaped drowning week previous to death. 
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Cask XLIV.. August 22, 1889.— Male, age thirty-four, weight 180 pounds, bodily condition good. 
Death sudden. Kidneys, weight riffht S ounces, left 9 ounces. Cynts none. Dropsy generaL 
Heart weis^ht 18 ounces. Valvular disease, chronic aortic. Hynertrophy left ventricle. Fatty 
metamorphosis none. Dilatation general. Arterial change, aortic. Pericarditis. Hydrothorax. 

Fatty and Contracted Kidney (46 Cases). 

Appearance of kidneys in all cases : surface lobulated or granular, capsule 
adherent, or adherent in places, cortex atrophied, pale or yellowish, or striated. 

Case I. October S, 1888.— Male, age thirty-eight, well nourished, medium size. Caufse of 
death ursemia. KidneyH each 5 ounces. Cy»t£i in both. Dropsy lower extremity. Heart weight 
1C*X ounces. Valvular disease none. Hypertrophy left ventricle. No other lesions. Peri- 
carditis. 

Case II. October 20, 1888.— Male, age thirty-*<even, large, bodily condition good. Cause of 
death ursemia. Kidnevs each 4% ounces. Cjsts in both. I)n)p8y lower extremities. Heart 
weight 24 ounces. Vah-ular disease, aortic and mitral. Hypertrophy general. Fatty meta- 
morphosis none. Dilatation general. Arterial change, aortic. Emphysema. 

Case ni. November 1, 1888.— Male, age thirty -eight, bodily condition good, medium size, 
(^ause of death pneumoma. Kidneys each 5^ ounces. Cysts none. Dropsy lower extremities. 
Heart weight 19 ounces. Valvular disease, mitral, acute. Hypertrophy general. Ko other 
lesions. 

Case IV. November 2, 1888. — Male, age forty-two, large, antemic. Cause of death ursemia. 
Kidneys, weight riffht 4 ounces, left 4)4 ounces. Cysts in both. Dropsy general. Heart weight 
22 ounces, valviilar disease, aortic, slight. Hy])crtrophy left ventricle. No fatty meia- 
morphosis or dilatation. Arterial chunge general. History of syphilis. Emphysema. Hydro- 
thorax. 

Case V. November 16, 1888.— Female, age thirty-five, weight 120 pounds, large, amemic. 
Cause of death (pdema of the lungs. Kidneys, weight right 3 ounces, left 4}^ ounces. C>'6ts 
none. Dropsy general. Heart weight 10 ounces. Valvular ditHjaKe none. Hyix;rtrophy none. 
Patty metamor]>h(j6is none. Dilatation general. Arterial change none. Acute peritonitis and 
ovaritis. 

Case VI. November 19, 1888.— Female, age thirty-three, weight 130 pounds, large, anrcmic. 
Cause of death urtemla. Kidneys, weight rieht 31^ ounces, left 5V^ ounces. Cysts present. 
Dropsy general. Heart weight 10>^ ounces, valvular disease, aortic, acute. Hypertrophy left 
ventricle. Fatty metamorphosis none. Dilatation right ventricle. Arterial change none. 

Case VII. November 20, 1888.— Female, age fifty, emaciated, tall. Cause of death exhaustion 
ftom cancer of uterus. Kidneys, weight rignt 4*^ ounces, left 5 ounces. Cysts large in left; 
kidney. Dropsy none. Heart weight loj, ounces. Valvular disease none. Hypertrophy left 
ventricle. Fatty metamorphosis (7). Dilatation some. Arterial change none. 

Case VIII. Novemljer 24, 1888.— Female, age fifty-one, weight 130 iK>unds, emaciated. Cause 
of death anlema of lungs. Kidnevs each 5 ounces. CysUs in left kidney large. Dropsy present. 
Heart weight 15 ounces. Valvular disease none. Hypertrophy left ventricle. Fatty meta- 
morphosis none. Dilatation left ventricle. Arterial change none. Pleurisy, salpingitis. 

CAi«E IX. December 1, 1888.— Female, age forty-six, bodily condition good, medium size- 
Cause of death ura*mia. Kidneys, weight right 5 ounces, left 4 ounces. r>'sts large in both. 
Dropsy. Heart weight 18 ounces. Valvular aisea.«%, slight aortic calcification. Hypertrophy 
left ventricle. Fatty metamorphosis none. Dilatation right ventricle. Arterial change, 
aortic. 

Case X. Jauuary- 3, 1889.— Female, age forty-four, small, emaciated. Cause of death cerebral 
apoplexy. Kidneys, weight right 4 ounces, left 7 ounces. Cysts none. Dropsy slight. Heart 
weight 12 ounces. Valvular disease none. Hypertn)phy hone. Fatty metamorphosis well 
marked. Dilatation general. Arterial changej aortic, coronar>-, and cerebral. History of 
syphilis. Bninchitls. 

Case XI. January' 4, 18S9._Male, age forty-three, weight 130 pounds, bodily condition good, 
anjemic. Cause of death unemia. Kidneys, weight right 4*2 ounces, left 5 ounces, (^sts 
none. Dropsy lower extremities. Heart weight 14 ounces. Valvular disease, chrtmic aortic. 
Hypertroi)hy left ventricle. Fatty metamorphosis slight. Dilatation general. Arterial change 
general. I'ericarditis. Pleurisy chronic. 

Case XII. Januarv 6. Iksq.— Male, nge twenty-eij^ht. weight 140 ]K)unds, Ixxlily cxmdition 
goal. Cause of death unemin. Kidney?, eneh 4=*4 ounces. (Vsts none. Dropsy general. Heart 
weight 11 J^ ounces. No other lesions. * Surgical o]>emtion. 

Case XIII. January 10 1>W9.— Female, ape fifty-two, weight 170 ]>ounds, bodily condition 
good. Cause of death' cerebral aiK)})lexy. Kidneys, weight right r> onnce.'s, left f> ounces. Cyi^ta 
none. I)r()i>sy none. Heart weight 21 ounces. Valv\ilar disease none. Hypertrophy left ven- 
tricle. Fatty m<;taniorphosis none. Dilatation none. Arterial change, aortic and cerebral. 
Pericarditis.* I'h;urii»y and cirrhosis of liver. 

Case XIV. January 14. l.SMy.—Male. age forty-four, large, borlily condition good. Cause of 
death ura-mia. Kidneys each fi'4 ounces. Cystsin l)oth, large. Dropsy. Heart weight 21 ounces. 
Valvular disease, initml. chronic. Hypertrophy general. Fat tv metamorphosis none. Dilata- 
tion general. Arterial change, aortic". Emiihysema and bronchitis. 
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/ Case XV. February 4, 1889.— Female, age fifty-two, weight ISO pounds, emaciated, ansemic. 
Cause of death uraauia. KidiieyB, weight right 5 ounces, left 6 ounces. Cystu large in both. 
Uropey none. Heart weight 10 ounces. Valvular diEca.^e none. Hypertrophy none. Fatty 
metamorphosis. Biown atrophy. Dilatation general. Arterial change : aortic, coronary, and 
cerebral. Pleurisy, chronic, and emphysema. 

Case XVI. February 24, 1S^9.- Male, age fort>-five, weight 136 pounds, emaciated, ansmic. 
Cause of death cerebral a])oplezy. Kiaueys each 5 ounces. Cysts large in both. Dropsy 
general. Heart weight 16 ouuces. Valvular disease none. Hypei trophy left ventricle. Fatty 
metamorphosis none. Dilatation slight. Arterial changes (V). Hyaropericardium, hydro- 
thoraz. 

Case XVII. February 25, 1889.— Female, age thirty-nine, weight 140 pounds, bodily condition 
good, ana mi c. Cause of death adema of the lungs. Kidneys each 4>^ ounces. C>'sts present. 
J^ropsy lower extremities. Heart weight 1^ ounces. ^ alvular disease none. Hypertrophy 
general. Fatty metamorphosis slight. Dilatation general. Arterial change, coronary. Peri- 
tonitis. Meningitis. 

Case XV 111. February 26, 1889.— Female, age twenty-four, weight 130 pounds, emaciated. 
Cause of death uramia (?) and seiiUcamla. kidneys, weight righi 5^ ounces, ielt b>^ ounces. 
Cysts none. Droi)sy none. Heart weight 10 ounces. Ko other lesions. Puerperal hemor- 
ibages. Phthisis. 

Cask XIX. Februarj- 26, 1889.— Male, age thirty, weight 180 pounds, bodily condition good. 
Cause of death heart lailure. Kidneys each ,')V4 ounce**. Cyt<t» none. Dropsy general. Heart 
weight 22 ounces. Valvular disease none. Hypertrophy general. Fatty metamorpho6iB(7). 
Dilatation general. Arterial change none. Adhesive pericarditis. 

Case XX. March 5, 1889.— Male, age sixty-two, weight 130 pounds, bodily condition good. 
Cause of death ether. Kidneys each 4 ounces. Cysts none. Dropsy none. Heart weight 12 
ounces. Valvular disease, mitral. Hypertrophy none. Fatty metamoiphosis, brown atrophy. 
Dilatation general. Arterial change : aortic, coronary, and cerebral, fjnphysema. 

Case XXI. March 9, 1889.- Male, age sixty, weight 1&& pounds, auamic. Cause of death 
cerebral apoplexy. Kidneys each 5 ounces. Cysts numerous in both. Dropsy none. Heart 
weight 17% ounces. Valvular disease, aortic caicltication. Hypertrophy Ielt ventricle. Fatty 
metamorphosis none. Dilatation general. Arterial change : aortic, coronary, and cerebral. 
Pleurisy, a^ema of the lungs. Hyarothorax. 

Case XXII. March 10. 1889.— Male, aged flAy-one, small, emaciated. Cause of death cerebral 
apoplexy. Kidneys, weight right 4>a ounces, left b% ounces. Cysts large in both. Dropsy 
lower extremities. Heart weight 14 ouuces. Valvular disease none. Hypertrophy left ven- 
tricle. F&tty metamorphosis ( ?). Dilatation none. Arterial changes : aortic and cerebral. 

Case XXIII. March 14, 1889.— Female, age fifty, weight 155 pounds, bodily condition good, 
anaemic. Cause of death uramia. Kidneys each 4^^ ounces. C>'st8 large in both. Dropsy 
lower extremities. Heart weight 13 ounces. Valvular disease none. Hypertrophy left ven- 
tricle. Fatty metamorphosis some. Dilatation right ventricle. Arterial change: aortic, 
cerebral, and renal. Hemorrhagic infarcts. Peritonitis. 

Case XXIV. March 24, 1889.— Male, age forty, weight 170 pounds, bodily condition good. 
Cause of death ureemla. Kidneys, weight right 5 ounces, left 5>^ ounces. C>'st« present. 
Dropsy general. Heart weight 30 ounces. Valvular disease none. Hypertrophy left ventricle. 
Fatty metamorphosis none. Dilatation general. Arterial changes none. Adh^ve pericar- 
ditis. Pleurisy and bronchitis. Gastric ulcer. 

Cask XXV. April 1, 1889.— Male, age fifty-four, weight 135 pounds, emaciated. Cause of death 
cholestamia. Kidneys, weight right 4 ouuces, left 5 ounces. Cysts in both. Dropsy general. 
Heart weight 10 ounces. ^ alvular diseatie none. Hypertrophy none. Fatty metamorphosis 
some. Dilatation general. Arterial change: aortic, coronary, and cerebral. Jaundice. 
Cirrhosis and atrophy of liver. Emphysema. Hydrothorax. 

Case XXVI. April 2, 1889.— Male, age fifty-three, weight 140 pounds, emaciated. Cause of 
death uramia. Kidneys each 6 ounces. Cysts in both. Dropsy general. Heart weight 12 
ounces. Valvular disease, mitral, chronic. Hypertrophy slight, general. Brown atrophy. 
Dilatation general. Arterial change : aortic, coronary, and cerebral. Cancer of stomach. 
Emphysema. Hydrothorax. 

Case XXVII. April 7, 1889. — Female, age forty -eight, bodily condition good, medium. 
Cause of death aacma of lungs. Kidneys each i>y^ ounces, (.'jsts in both. Dropsy some. 
Heart weight 11 ounces. Valvular disease none, liyitertn.jjhy none. Fatty metamorphosis 
present. Dilatation general. Arieilal change : aortic, corcjnary, and cerebral. 

Case XX VIII. May 4, 1889.— Male, age forlyt-hree, small, emaciated, and anamic. Cause of 
death uraemia. Kidneys tuch 4 ounces. Cysts large in right kidney. Droisynone. Heart 
weight 21 ounces. \ alvulur disease none. Hypertrophy leli ventricle. No other lesions. 

Case XXIX. May 6, 1K«9.— Female, age fifty, small, emaciated, and anamic. Cause of death 
cerebral aiJoi)lexy.* Kidneys each r» ounces. Cysis inaie. Dropsy none. Heart weight 10 
ounces. Valvular disease none. Hyi)i'rtroiihy letl ventricle. Fatty metamorphosis none (?). 
Dilatation none { ?). Arterial changes : aortic, cerebral, and coronary. Organs not obtained. 

Case XXX. May 16, 1889.— Female, age thirty-nine, weight 110 pounds, small, emaciated. 
Death sudden. Kidneys each 4^4 ounees. Cysts none. Dropsy present. Heart weight 9 
ounces. Valvular diseaj^e, mitnil, eh ronic. Hypertrophy none, tatty metamorjihosis promi- 
nent. Dilatation general. Arterial change : aortic, coronary, and cerebral. Lpilhelioma of 
womb. Peritonitis. 

Case XXXI. June 3, 1889.— Female, age forty-one, weight 121 pounds, small, emaciated. 
Cause of death pneumonia. Kidneys, weight right 4 ouuees, left -i^.^ ounces. Cysts present. 
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Dropsy none. Heart weight 8 ounces. Valvular disease, aortic, slight. Hypertrophy none. 
Fatty metamorphosis none. Dilatation some. Arterial change none. 

Case XXXII. Juhe 24, 1889.— Female, age forty-nine, weight 140 pounds, fiiir. Death sudden. 
Kidneys, weight right 3% ounces, left V-^ ounces. Cysts in ooth. Droray none. Heart weight 
15^^ ounces. ValTuIardlsease, mitral, chronic. Hypertrophy general. Fatty metamorphosis (?). 
Dilatation general. Arterial change : aortic, coronary, and cerebral. Hyarothorax. 

Case XXXIII. June 27, 1889.— Male, age forty-two, six feet two inches in height, emaciated. 
Cause of death uraemia. Kidneys, weight right 4 ounces, left 4>^ ounces. Cysts large in left 
kidney. Dropsy none. Heart weight 21 ounces. Valvular disease none. Hypertrophy left 
ventricle. Fatty metamorphosis none. Dilatation none. Arterial change: aortic and cerebral. 
Emphysema. Meningitifl. Hydrothorax. 

Case XXXIV. July 1, 1889.— Male, age thirty-nine, bodily condition good, medium iAze. 
Cause of death oodema of lungs. Kidneys, weight right 5V^ onnces, left 6 ounces. Cysts none. 
Dropsy general. Heart weight 17 ounces. Valvular disease none. Hypertrophy left ventricle. 
No other changes. Hydrothorax, hydropericardlnm, pleurisy. 

Case XXXV. July 6, 1889.— Male, age thirty, weight 130 pound.s. emaciated. Cause of death 
ureemla. Kidneys, weight right 3V^ ounces, left 4^ ounces. Cysts in both. Dropsy present. 
Heart weight 15 ounces. Valvular dlitease none. Hypertrophy left ventricle. No other 
changes. Hydrothorax, pleurisy, and hydropericardium. 

Cahe XXXVI. July 9, 1889.— Male, age thirty-six, weight 150 pounds, bodily condition good. 
Cause of death unemic coma. Kidneys, weight right 4 ounces, left 4V^ ounces. Cysts none. 
Dropsy general. Heart weight 18 ounces. Valvular disease none. Hypertrophy left ventricle. 
Fatty metamorphosis none. Dilatation slight. Arterial change, aortic. Hydrothorax. 

Case XXXVII. July 9, 1889.— Female, age fifty-two, weight 120 pounds, emaciated. Cause of 
death heart failure. Kidneys, weight right 7 ounces, left 5 ounces. Cysts in right kidney. 
Dropsy lower extremities. Heart weight 15 ounces. Valvular disease, aortic, chronic. Hyper- 
trophy left ventricle. Fatty metamorphosis none. Dilatation right ventricle. Arterial 
changes : aortic and coronary. Pericarditis. 

Case XXXVHI. July 12. 1889 — Male, age thirty-flve, weight 179 pounds, bodily condition 
good. Death sudden. Kidneys each 4V^ ounces. Cysts p esent. Dropsy lower extremities. 
Heart weight 17 ounces. Valvular disease none. Hypertrophy left ventricle. Fatty meta- 
morphosis some. Dilatation left ventricle. Arterial changes : general, slight. Hydroperi- 
cardium and hydrothorax. 

Case XXXIX. July 26, 1889.— Female, age forty-six, weight 190 pounds, fiit. Cause of death 

Sichymenlngltis. Kidneys, weight right 6 ounces, left 7 ounces. Cysts none. Dropsy none, 
eart weight 15V^ ounces. Valvular disease none. Hypertrophy left ventricle. Fatty meta- 
morphosis none. No other changes. History of sunstroke. 

Case XL. August 10, 1889.— Female, age forty-six, weight 140 pounds, emaciated. Canse of 
death unemia. Kidneys, weight right 5^ ounces, left 6 ounces. Cysts present. Dropsy lower 
extremities. Heart weight 10 ounces, valvular disease none. Hypertrophy none. Brown 
atrophy. Dilatation general. Arterial change: aortic, coronary, ana cerebral. Pericarditis, 
pleurisy. Meningitis. Phthisis. 

Case XLI. August 13, 1889.— Male, age twenty-seven, small. Cause of death nmmia. Kidneys, 
weight right 4V^ ounces, left 5 ounces. Cystic change none. Dropsy lower extremities. Heart 
weight 14 ounces. Valvular disease, mitral. Hypertrophy general. No other changes. Peri- 
carditis, pleurisy. 

Case XLII. August 24, 1889.— Male, flfty-slx. medium size. Cause of death oerebral apoplexy. 
Kidneys each 4V^ ounces. Large cyst in left kidney. Dropsy lower extremities. Heart weight 
13 ounces. Valvular disease, aortic calcification. Hypertrophy slight. Fatty metamorphosis (?). 
Dilatation left ventricle. Arterial change aortic. Pericarditis, pleurisy, meningitis. 

Case XLIII. August 26, 1889.— Female, a^ twenty-three, weight 139 pounds, bodily condition 
goo^l. Cause of death puerperal eolampsia. Kidneys each 5 ounces. Cysts none. Dropsy 
general. Heart weight 9 ounces. Dilatation general. No other changes. 

Case XLIV. Augast 29, 18S9.— Male, age fifty, weight 150 pounds, emaciated. Found dead in 
bed. Kidneys, weight right 4}^ ounces, left3»4 ounces. Cysts large in right kidney. Dropsy 
none. Heart weight 16 ounces. Valvular disease none. Hypertrophy left ventricle. Patty 
metamorphosis (?). Dilatation none. Arterial change : aortic and cerebraL (Edema of brain. 

Case XLV. AugiLst 31, 1889.— Male, age seventy-four, medium siae. Cause of death heart 
Ikllure. Kidneys each AV, ounces. Cysts in both. Dropsy none. Heart weight 14 ounces. 
Valvular disease, aortic, slight. Hypertrophy general. Brown atrophy. Dilatation general. 
Arterial change : coronary and cerebral. 

Case XLVI. August 31, 1889.— Female, age sixty-five, tall and lean. Caase of death hemor- 
rhage and pachymeningitis. Kidneys each 4 ounces. Cysts present. Dropsy general. Heart 
weight 12 ounce's. Valvular disease,'aortic, slight. Hypertrophy slight. Fatty metamorphosis 
some. Dilatation general. Arterial change : aortic, coronary, and cerebral. 
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Red Granular or Primary Contracted Kidney. 

Appearance of the kidneys in nearly all cases alike, viz. : capsule adherent, 
surface granular, red or grayish-brown, cortex atrophied, etc. 

Case I. September 2, 1888.— Female, age sixty-five, weight 130 pounds, bodily condition good. 
Cause of death cerebral apoplexy. Kidneys each 8 ounces. Cysts minute. Dropsy none. Heart 
weight 12^ ounces. Valvular disease, senile calcification. Hypertrophy general. Brown 
atrophy. Dilatation general. Arterial change : coronary, cerebral., and renal. Atrophy of 
liver. i<1broid of uterus. 

Cask II. September 6. 1H88.— Male, age sixty, weight 130 pounds, emaciated. Death sudden. 
Kidneys, weight right 3V^ ounces, left 9^ ounces. Cysts minute. Dropsy none. Heart weight 
12 ounces. Valvular disease none. Ilypertrophy general. Fatty metamorphosis present. 
Dilatation general. Arterial change same as last. Emphysema. 

Case III. September 10, 1888.— Male, thirty-four, weight 140 pounds, emaciated. Cause of 
death meningitis. Kidneys weight right 2% ounces, left 3Ku ounces. C>'st« minute. Dropsy 
none. Heart weight 28 J^ ounces. Valvular disease, aortic. Hypertrophy left ventricle. Fatty 
metamorphosis present. Dilatation right side. Arterial change : aortic, coronary, cerebral, and 
renal. Cirrhosis of liver. Hydrothorax. History of syphilis. 

Case IV. September 20, 1888.— Female, age twenty-one, small, anromic. Cause of death 
uraemia. Kidneys, weight right 3 ounces, left 2>g ounces. Cysts none. Dropsy none. Heart 
weight 16 ounces. Valvular diseos* none. Hypertrophy left ventricle. Fatty metamorphosis 
none. Dilatation slight. Arterial changes general. History of syphilis. 

Case V. September 28, 1888.— Male, age fifty-four, weight 150 pounds, aneemlc, muscular. 
Cause of deatn unemia. Kidneys each ii]4 ounces. Cysts in right kidney. Dropsy present. 
Heart weight 22 ounces. Valvular disease, aortic calcification. Hypertrophy left ventricle. 
Fatty metamorphosis present. Dilatation left side. Arterial change: aortic, renal, and 
coronary. Chronic pleurisy. Aneurism, aorta. 

Case VI. October 16, 188H.— Male, age twenty-four, weight 130 pounds, muscular. Cause of 
death oedema of lungs. Kidneys, weight right 2^ ounces, left 3^j ounces. C^sts none. Dropsy 
none. Heart weight 15>^ ounces. Valvular disease none. Hypertrophy left ventricle. Fatty 
metamorphosis none. Dilatation right side. Arterial change slight, general. Rheumatism in 
family. Pericaxditis. Cirrhosis of liver. Emphysema. Pleurisy. 

Case VH. October 17, 1888.— Male, age fifty-seven, weight 130 pounds, emaciated. Cause of 
death oedema of lungs. Kidneys each 3^ ounces. Cysts none. Dropsy none. Heart weight 
16 ounces. Valvular disease, aortic calcification. Hypertrophy left ventricle. Fatty meta- 
morphosis present. Dilatation right side. Arterial change, coronary. Emphysema and peri- 
carditis. Pleurisy. 

Case VIII. Ortober 25, 1888.— Male, age sixty-four, weight 140 pounds, emaciated. Cause of 
death unemic convulsions. Kidneys each 2^4 ounces. Cysts minute. Drojisy none. Heart 
weight 20 ounces. Valvular disease none. Hypertrophy general. Fatiy metamorphosis none 
Dilatation general. Arterial change : aortic, renal, and coronary. Emphysema, pleurisy. 

(?ase IX. October 28. 1888.— Male, age twenty-eight, weight 135 pounds, emaciated. Cause of 
death unemia. Kidneys each 2^ ounces. Cysts none. Dropsy slight. Heart weight 22 
ounces. Valvular dLseasc none. Hyijertrophy left ventricle. Fatty metamorphosis marked. 
Dilatation general. Arterial change general. Cystitis and stricture. 

Case X. October 29, 18SS.— Male, age forty-five, weight 150 iwunds, fairly nourished. Cause 
of death cerebral apoplexy. Kidneys, weight right 2'.j ounces, left 3»4 ounces. Cysts none. 
Drojwj' none. Heart weight ID ounces. Valvular disease none. Ilyiiertrophy left ventricle. 
Fatty metamorphosis none. Dilatation none. Arterial change general. Aneurism, aorta. 

Case XI. November 1, 1H88.— Male, age sixty, weight 120 iiounds, emaciated, (-ause of death 
oedema of lungs. Kidneys, weight right 3 ounces, left 33-^ ounces. Cysta small and numerous. 
Dropsy present. Heart weight 2) ounces. Valvular disease, aortic calcification. Hypertrophy 
left ventricle. Fatty metamorphosis general. Dilatation right side. Arterial change general. 
Chronic pleurisy and ijericarditis. 

Case XII. November 4, 1888.- Male, age sixty, weight 130 pounds, emaciated. Cause of death 
ivdema of lungs. Kidneys each 3>4 ounces. Cysts none. Dropsy present. Heart weight 17 
ounces. Valvular disease, iiortic calcification. Hypertroi)hy left ventricle. Fatty meta- 
morpho^is present. Dilatation general and great. Arterial change general. Henrt-muscle 
very fatty. Emphysema. Hydrothorax. 

(VMK XIII. NovemlKjr 8, 1H88.— Male, age fifty-one, weight 135 pounds, emaciated. Death 
sudilen. Kidneys, weight right 4 ounces, left 5 ounces. Cysls mme. Dropsv none. Hc^rt 
Wfight 25 ounces. Valvular disease, mitral, chronic. Uyi)crtrophy general. Fatty meta- 
morphosis none. Dilatation general. Arterial change, aortic and renal. Chronic pleurisy. 
Bnmchiectasis. Ilistoo' of syphilis. 

Ca.se XIV. November I), 18SM.— Female, age seventy-three, weight 130 ix)unds, emaciated. 
Cauivof death cerebral ajjoplcxv. Kidneys each 3^1 ounces. Cysts none. Dropsy none. Heart 
weight 15J^ ounces. Valvular. disease lume. llyjieiirophy left ventricle. Fatty metamorphosis 
none. l)ilatatir>n none. Arterial change aortu-. general. Cirrhiwis of liver. I'>ni>hysema . 
chronic i>leurisy. <'irrhosis of liver. 
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Case XV. November 9, 1888.— Female, age forty-six, weight 140 pounds, emaciated. Cause of 
death oedema of luDgs, ursmia. Kidneys each 3^ ouncesii. C.'ysts and dropsy present. Heart 
weight 22 ounces. Valvular disease, mitral. Hypertrophy general. Fatty metamorphos-ia 
none. Dilatation none. Arterial change, aortic and renal. Chronic pericarditis and pleuihy. 

Case XVI. November 15, 1888.— Female, age fifty-nine, weight 110 pounds, much emaciated. 
Death sudden. Kidneys each 2% ounces. Cysts none. Dropsy none. Heart weight 18 ounces. 
Valvulal diiiease none. Hyijerirophy left ventricle. Fatty metamorphosis none. Dilatation 
none. Arterial change gianeral but slight. Fachymenlngitls. 

Case XVII. November 19, 1888.— Male, age sixty-five, weight 135 pounds, emaciated. Cause of 
death ursemic convulsions. Kidneys, weieht rieht 2 ounces, left 4 ounces. Cysts present. 
Dropsy none. Heart weight 16>|^ ounces. Valvular disease, aortic stenosis, calcified. Hyiter- 
trophy left ventricle. I<atty metamorphosis present. Dilatation general. Arterial change 
general. History of syphilis. 

. Case XVIII. November 22, 1888.— Female, age sixty -six, weight 120 pounds, emaciated. Cause 
of death urcemia. Kidneys each 4 ounces. Cj'sts none. Dropsy of feet. Heart weight 17 ounces. 
Valvular disease none. Hypertrophy left ventricle. Fatty metamorphosis none. Dilatation 
left side. Arterial change general. History of syphilis. 

Case XIX. November 30, 1888.— Male, age sixty, weight 180 pounds, bodily condition good. 
Cause of death a>dema of brain and lungs. Kidneys each 434 ounces. Cysts none. Dropsy 
present. Heart weight 24 ounces. Vahnilar disease none. Hypertrophy left ventricle. Fatty 
metamorphosis some. Dilatation general. Arterial change general. Chronic pericarditis and 
pleurisy. 

Case XX. December 2, 1888.— Male, age thirty-three, weight 150 pounds, well nourished. 
Anasnia and history of malaria. Cause of death oedema ef lungs. Kidneys each 4 ounces. 
Cyst in left kidney. Dropsy none. Heart weight 17K ounces. Valvular disease none. Hyper- 
trophy left ventricle. Fatty metamorphosis none. Dilatation general. Arterial change general. 
Rheumatism, lead colic. 

Case XXI. December 8, 1888.— Male, age sixty-six, weight 120 pounds, well nourished. Cause 
of death cerebral apoplexv. Kidneys, weight right 3>^ ounces, left 3"% ounces. Cvsts present. 
Dropsy none. Heart weight 25 ounces. Valvular alsease, aortic and mitral. Hypertrophy 
general. B'atty metamorphosis none. Dilatation general. Arterial change general. Hydro- 
pericardium, hydrothorax, emphysema. Gastric cancer. 

Case XXII. December 10, 1888.— Female, age thiny-two, weight 100 pounds, emaciated, mus- 
cular. Cause of death uraimia. Kidneys each 2^^ ounces. C>sts none. Dropsy present. Heart 
weight 17 ounces. Valvular disease, aortic, acute. Hypertrophy left ventricle. Fatty meta- 
morphosis none. Dilatation none. Arterial change slight but general. History of sy^lis. 

Case XXIII. December 13, 1888.— Female, age forty-six, weight 155 pounds, bodily condition 
Kood. Cause of death ureemia. Kidneys, weight nght 8 ounces, left 4 ounces. Cysts none. 
Dropsy present. Heart weight 173^ ounces. \'alvular disease, aortic and mitral slight. Hyper- 
trophy left ventricle. Fatty metamorphosis none. Dilatation general. Arterial change 
general. Hydropericardium and hydrotnorax. • 

Case XXIV. December 29, 1888.— Male, age fifty-eight, weight 155 pounds, bodily condition 

food. Death sudden. Kidneys, weight right '^ ounces, left Z}4 ounces. Cysts minute. 
>ropsy none. Heart weight 26 ounces. Valvular disease, aortic calcification. Hypertrophy 
left ventricle. Fatty metamorphosis none. Dilatation general. Arterial change general. 
Hydronephrosis. Hydrothorax. 

Case XXV. January 5, 1889.— Male, age seventy, weight 150 pounds, emaciated. Death 
sudden. Kidneys, weleht right 2}4 ounces, left 2^ ounces. Cj'sts none. Dropsy none. Heart 
weight 15 ounces. Valvular disease, aortic and mitral calcification. Hypertrophy generaL 
Brown atrophy. Dilatation general. Arterial change general. Emphysema. History of 
syphilis. 

Case XXVI. Januarj' 24, 1889.— Female, age forty-nine, weight 135 pounds, emaciated. Cause 
of death unumia. Kidneys each 2k ounces. Cysts none. Dropsy none. Heart weight 16 
ounces. Valvular disea.se none. llyi)ertroi)hy left ventricle. Fatty metamorphosis none. 
Dilatation none. Arterial change aortic and renal. Gastric ulcer. 

Case XXVII. January :30, 18S9.— Female, age nineteen, weight 120 fiounds, small. Cause of 
death uraemia. Kidneys, weight right 4 ounces, left 5 ounces. Cysts none. Dropsy none. 
Heart weight 13 ounces. Valvular disease none. Ilyj^ertrophy left ventricle. Fatty meta- 
morphosis none. Dilatation none. Arterial change general. History of sypbiUs. 

Case XXVIII. January 31, 1889.— Male, ago fifty-two. weight 160 pounds, bodily condition 

?ood. Cause of death anlema of lungs. Kidneys, weight right 4^4 ounces, left 2^i ounces. 
■ysts present. Dmpsy of extremities. Heart weight 2:^ ounces. Valvular disease, aortic and 
mitral, slight. HyiKjrtrophy left ventriele. Fatty metamorphosis none. Dilatation general. 
Arterial change general. Pleurisy and wdema of brain. Aneurism of aorta. 

Case XXIX. February 2, 1889.— Male, age forty-five, weight 140 pounds, bodily condition 
good. Cause of death meningitis and wdema of brain. Kidneys, weight right 2% ounces, lelt 
4 ounces. Cysts present. Dropsy of extremities. Heart weight 10 ounces. Arterial changi> 
general. No other lesions. Syphilis and pleurisy. Hydrothonix. 

Case XXX. March 10, 1888.— Male, age sixty-five, weight 170 pounds, emaciated. Cause of 
death he»irt failure. Kidneys, weight right 1\.2 Ounces, left 3 oUnces. Cysts none. Dropsy 
none. Heart weight 19 ounces. Valvular disease, aortic, chronic. Hypertrophy general. 
Dilatation general. Fatty metamorphosis pronounced. Arterial change general. Emphysema 
and pleurisy. 
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Case XXXI. April 4, 1889.— Male, age sixty, small and emaciated. Cause of death cerebral 
apoplexy. Kidneys each 4 ounces. Cyst* present. l>ropsy none. Heart weight 20 ounces. 
Valvular disease, aortic, chronic. Hypertrophy left ventricle. Fatty metamorphosis slight. 
Arterial change, aortic. Dilatation slight. Pericarditis and pleurisy. Emphysema. 

Case XXXII. April 15, 1889.— Male, age sixty-one, well nourished, anaemic, weight 190 
pounds. Death sudden. Kidneys each 2% ounces. Cysts present. Dropsy present. Heart 
weight 9 ounces. Valvular disease, mitral, chronic. Hypertrophy none. Brown atrophy. 
Dilatation general. Arterial change, aortic. Histor>' of syphilis. 

Case XXXIII. April 26, 1889.— Male, age fifty -nine, small, emaciated. Cause of death unemia. 
Kidneys, weight right 1>^ ounces, left 3 ounces. Cysts present. Dropsy slight. Heart weight 
19 ounces. Valvulardisease, aortic, chronic. Hypertrophy left ventricle. Fatty metamorphosis 
none. Dilatation slight. Arterial change general. Emphysema and ])leurisy. 

Case XXXIV. May 3, 1889.— Male, age sixty-five, weight 200 iwunds, muscular. Cause of 
death cedema of lungs. Kidneys, weight right 4 ounces, left 4^^ ounces. Cysts present. Dropsy 
present. Heart weight 13 ounces. Valvular disease, aortic, chronic. Hyiiertrophy none. 
Fattv metamorphosis none. Dilatation general. Arterial change (?). Pericarditis and 
emphysema. Acute alcoholism. 

Case XXXV. May 15, 1889.— Male, age fifty, weight 220 pounds, well nourished. Cause of 
death urseinia. Kidneys each 2>^ ounces. Cysts none. Dropsy present. Heart weight 28 
ounces. Valvular disease, aortic, chronic. Hypertrophy left ventricle. Fatty metamorphosis 
none. Dilatation left ventricle. Arterial change general. Cirrhosis of liver. Emphysema. 

Case XXXVI. May 20, 1889.— Male, age sixty-eight, weight 150 pounds, tall, emaciated. 
Cause of death cerebral apoplex v. Kidneys, weight right 4 ounces, left 5 ounces. Cysts present. 
Dropsy none. Heart weight 20X ounces. Valvular disease, aortic and mitral. Hypertrophy 
general. Fatty metamorphosis none. Dilatation general. Arterial change general. 

Case XXXVII. May 30. 1889.— Female, age fifty-seven, small, emaciated. Death sudden. 
Kidneys each 4 ounces. Cysts none. Dropsy present. Heart weight 21 ounces. Valvular 
disease, mitral, slight. Hypertrophy general. Brown atrophy. Dilatation general. Arterial 
change general. Hydropericardium, hydrothorax. Emphysema. 

Case XXXVIII. May 30, 1889.— Male, age fifty-seven, fair, medium size. Cause of death 
pneumonia. Kidneys each 3 ounces. Cysts none. Dropsy j>rcsent. Heart weight 16|^ ounces. 
Valvular disease, aortic calcification. Hypertrophy left v«»ntricle. Fatty metamorphosis (?). 
Dilatation left ventricle. Arterial changes, aorta (?). Cirrhosis of liver. 

Case XXXIX. June 10, 1889.— Male, age thirty, weight 160 pounds, well nourished. Cause of 
death cedema of lungs. Kidneys each sy^ ounces. Cysts none. Dropsy lower extremities. 
Heart weight 15 ounces. Valvular disease none. Hypertrophy left ventricle. Fatty meta- 
morphosis none. Dilatation general. Arterial change (?). Syphilitic lesions. 

Case XL. June 18, 1889.— Male, age fifty-eight, weight 150 pounds, tall, emaciated, ansmic. 
Cause of death ether. Kidneys, weight right 4 ounces, left 9% ounces. Cysts present. Dropsy 
none. Heart weight 17 ^ ounces. Valvular disease none. Hypertrophy general. Fatty meta- 
morphosis none. Dilatation slight. Arterial change (?). Pericarditis ana pleurisy. 

Case XLI. June 20, 1889.— Female, age fifty-three, weight 130 pounds, well nourished. Death 
sudden. Kidneys each Z}i ounces. Cysts present. Dropsy none. Heart weight 12 ounces. 
Valvular disease none. Hy()ertrophy slight. Fatty metamorphosis (?). Dilatation slight. 
Arterial changes (?). Gastric cancer. 

Case XLII. June 20, 1889.— Female, age fifty-two, weight 110 pounds, emaciated. Cause of 
death oedema of lungs. Kidneys each 2% ounces. Cysts none. Dropsy none. Heart weight 
15 ounces. Valvular disease none. Hypertrophy none. Fatty metamorphosis none. Dilatation 
general. Arterial changes general. Pericarditis and history of rheumatism. 

Case XLIII. June 30, 1889.— Male, age twenty-six, weight 130 pounds, emaciatiKl. Cause of 
death uriemia. Kidneys each 2)^ ounces. Cysts none. Dropsy none. Heart weight 23 ounces. 
Valvular disease none. Hypertrophy left ventricle. Fatty metamorphosis none. Dilatation 
general. Arterial change general, slight. History unknown. • 

Case XLIV. July 1, 1889.— Male, age fifty-nine, weight 135 pounds, emaciated. Cause of death 
unemia. Kidneys each 4 ounces. Cvsts none. Droiisy none. Heart weight 16 ounces. Valvular 
disease none. Hypertrophy general. Fatty metamorphosis none. Dilatation general. Arterial 
change general. Emphysema, pericarditis, and bronchiectasis. 

Case XLV. July 7, 1889.— Male, age sixty, weight 170 pounds, well nourished. Cause of death 
oedema of lungs. Kidneys, weight right 4 ounces, left 3K ounces. Cysts present. Dropsy 
present. Heart weight 15 ounces. Valvular disease none. Hypertrophy left ventricle. Fatty 
metamorphosis none. Dilatation none. Arterial change, aorta (?). Emphysema and peri- 
carditis. Hydrothorax. 

Case XLVI. July 16. 18«9.— Female, age seventy-six, small, emaciateii. Cause of death 
cerebral apoplexy. Kidneys each 4 ounces. Cysts none. Dropsy none. Heart weight 11 
ounces. Valvular disease, aortic and mitral, senile. Hypertrophy slight. Fatty metamorphosis 
sUght. Dilatation none. Arterial change general. 

Case XL VII. August 8, 1889.— Male, age fifty-three, weight 130 pounds, emaciated. Cause of 



death oedema of lun^. Kidneys, weight right 4 ounces, left 4^a ounces. Cysts present. Drops>- 
present. Heart weight 13 ounces. Valvular disea.se, aortic, chronic. Hypertrophy slight. 
Brown atrophy. Dilatation general. Arterial changes general. Emphysema. Sypnilis. 

Case XLVIII. August 15. 1889.— Female, age fifty, weight 110 pounds, small, anaemic. Cause 
of death heart failure. Kidneys each 4% ounces. C>'sts none. Dropsy none. Heart weight 
14 ounces. Valvular disease none. Hypertrophy general. Brown atrophy. Dilatation general. 
Arterial changes general. Liver atrophied, icterus. 
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Caae XLIX. Aufust 23, 1889.— Male, age tbirty-eight, weight 130 pounds, emaciated. Caiue 
of death ursemia. Kidneys each 3 ounce8. Cysts none. Droijsy none. Heart weight 12 ounces. 
Valvular disease none. Hypertrophy left ventricle. Fatty metamorphosis none. Dllatatton 
none. Arterial changes (?). Spleen 12 ounces. History of malaria. 

Case L. Ausiist 24, 1889.— Female, age seventy-six, weight 140 pounds, well nourished. Cause 
of death cerebral apoplexv. Kidneys, weight right 2>^ ounces, left sW ounces. Cysts none. 
Dropsy none. Heart weight lOX ounces, valvular disease, senile calclncation. Hypertrophy 
none. Brown atrophy. Dilatation general. Arterial change general. 

8EBIES B. — ResuUs of the Analysis of the Autopsy Records of the Philadelphia 

Hospital for Five Years (1884-1889). 



Total number of autopsies . . 1300 

Total number of typical Bright's disease (exclusive of amyloid 

kidneys) 150 



Parenchymatous nephritis, includ- 
ing— 

Acute Bright's disease 

Large white kidney . 

Fatty and contracted, or second- 
ary contracted kidney 



No. of 
cases. 

6 
35 

35 



Chronic interstitial nephritis, in- 
cluding only — 
Red granular or cirrhotic kid-, 
ney, or primarily contracted 
(atrophic) kidney . . • 



No. of 



75 



Total . 



Males . 
Females 



75 



47 
23 



Total 



Males 
Females 



75 



30 
3d 



Average age 



43 



Average age 



59 



Acute Bright's Disease, oe Acute ParenchymatcJus Nephritis 

(5 Cases). 

Appearance of kidneys the same as given in the first series. 

Case I. T>son, June 8, 1S85.— Male, age thirty-two. (^ause of death pneumonia. Kidneys 
one-tliird larger than normal. Droi)»v Heart normal size. Fatty metamorpbotds. Valvular 
disease, mitral regurgitation. Dilatation left side. General anasarca. 

Ca.<«e U. Osier, January 23, ia*«.— Male, age forty-four. Cause of death oedema of lunga. 
Kidneys equally large, swollen. Drojisy. Heart large. Hyijcrtrophy slight. Athennna poe- 
terior wjronary artery. General anasarca. 

Case III. Henry, March 23, 188»*.— Male, age thirty -three. Cause of death erysii^elas. Kidneys 
10 ounces each. Droiwy. Heart weight 15 ounces. llyi>ertrophy left side. General anasarca. 
Acute pleuri.sy. 

C.\sK IV. Muj«er, August 7, IRSfi.— Male, age thirty-five. Cause of death cedema of lungs. 
Kidneys much enlarged. Heart normal size. Slight hypertrophy. Aorta dilated. 

Case V. Neff. October 17, 1*%.— Male, age fourteen. Cause of death pneumonia. Kidncj'S 
much enlarged. Dropsy. Heart normal. Acute heiiatitis. 



Large White Kidney (35 Cases). 

Appearance of the kidneys the same aa given in the first series of cases. 

Case I. Xeff, August 1, 1884.— Male, age forty-scvon. Death sudden. Kidneys both equal 
but half larger than normal. Cysts present. Dropsy i>reaent. Heart weight 28 ounces. Viil- 
V liar disease, aortic and mitral insufficiency. IIyi)ertrophy general. Patty metamorphoflifi 
none. Dilatation general. Atheroma none, ('hronic endocarditis. 
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Ca8B n. Curtin, October 4, 1884.— Male, a^e forty-four. Death sudden. Kidneys sllghtlj 
enlarged equally. Cysts present. Heart normal size, but muscle aneemlc. 

Case III. Parvin, February 2, 1885.— Female, age eighteen. Cause of death puerperal septl- 
cannia. Kidneys each 9>^ ounces. Heart slightly enlarged. Dilatation right side. No other 
lesion. 

Cjusb IV. Heam. September 21, 1885.— Female, age thirty-two. Cause of death surgical oper- 
ation. Heart normal size. Disease of femur. 

CasbV. Walker, October 1, 1885. — Female, age twenty-four. Cause of death ummia. Dropey. 
Heart normal. 

Case VI. Tyson, December 29, 1885.-~Female, age thirty-one. Cause of death acute endocar- 
ditis. Kidneys, weight right 14 ounces, left 13 ounces. Dropsy. Heart enlarsed. Yalvular 
disease, aortic and mitral. Hypertrophy left side. Hydrothorax. No other lesions. 

Case VII. Walker, February 13, 1886.— Male, age thirty-nine. Cause of death heart fkllor*. 
Kidneys enlarged. Dropsy. Heart large. Valvular disease, aortic and mitral insufficiency. 
Hypertrophy general. Fatty metamorphosis. Dilatation general. Atheroma of aorta. Lung 
compressed from great hypertrophy of heart. 

Case VUI. Stryker, April 25, 1886 —Female, age twenty. Cause of death ursemic coma. 
Kidneys each 10 ounces. Dropny present. Heart weight 11 ounces. 

Case IX. Wilson, May 14, 1886.— Female, age thirty-eight. Cause of death ureemla. Kidneys 
each one-third above normal. Dropsy general. Heart somewhat enlarged. Hypertrophy 
slight, general. Atheroma slight in aorta. 

Case X. Tynon, July 8, 1886.— Male, age thirty. Cause of death oedema of lungs. Kidneys 
much enlarged. Heart normal size. 

Case XI. Mills, October 17, 1886.— Male, age thirty. Cause of death pneumonia. Kidneys 
each one-third above normal. Heart larse. Valvular disease, aortic. Hypertrophy left side. 
Fktty metamorphosis probably present. Dilatation left side. 

Case XII. NefT, October 27. 1886.— Male, age thirty-nine. Cause of death embolic pneumonia. 
Kidneys each 11 ounces. Cysts present. Heart weight 23 ounces. Valvular disease, aortic. 
Hypertrophy general. Dilatation general. 

Case XIII. Osier, December 11, 1886.— Male, age seventy-one. Cause of death meningitis 
(purulent, basic). Kidneys each 7 ounces. Cysts innumerable.* Heart medium size. Valvular 
disease, mitral and aortic. Brown atrophy. Atheroma, aorta, and places in coronary. 

Case XIV. Neff, January 1, 1887.— Female, age sixteen. Cause of death oedema of lungs. 
Kidneys much enlarged. Dropsy. Heart normal. 

Case XV. Bruen, April 11, 1887.— Male, age thirty-three. Cause of death oedema of lungs. 
Kidneys enlarged. Dropsv. Heart weight 32 ounces. Valvular disease, mitral regurgitation. 
Hypertrophy general. Dilatation general. 

Case XVI. Bruen, June 11, 1887.— Male, age thirty-four. Cause of death oedema of Ixmgs. 
Kidneys above normal. Dropsy. Heart large. Hypertrophy general. 

Case XVII. Tyson, July 26, 1887.— Male, age seventy. Cause of death congestion of lungs. 
Kidneys large, unequal. Dropsy. Heart large. Valvular disease, aortic and mitral. Hvper- 
trophy general. Fatty metamorphosis present. Atheroma of aorta and coronary. Large 
right inguinal hernia. 

Case XVIII. Walker. July 13. 1887.— Male, age twenty-six. Cause of death phthisis. Kidneys 
each 10 ounces. Heart normal. 

Case XIX. Wilson, July 22, 1887. — Female, age thirty-three. Cause of death uraemia. 
Kidueys eciually enlarged. Heart normal in size, valvular disease, mitral stenosis. 

Case XX. MuHser, August 16, 1SS7. — Male, age thirty-seven. I'ause of death uroemia. 
Kidneys each 8 ounces. Dropsy. Heart weight 11 ounces. Hypertrophy general. Pericar- 
ditis. 

C^ASE XXI. Musser, October 12, 1887.— Male, age thirty-six. Cause of death heart failure. 
Kidneys equally large. Dropsy. Heart weigbt 9>^ ounces. Hypertrophy left side. Atheroma, 
aorta. 

Case XXII. Musser, Janiuirj' 23, IH-SS.— Male, age fifty. Cause of death ureemla. Kidneys 
equally large. Droi^Hy. Heart normal size. Hypertrophy left side. Fatty metamorpbosis 
probably present. Dilatation right ventricle. 

Case XXIII. Walker, June 5, 1S88.— Male, age fifty-two. Cause of death uraemia. Kidneys 
equally large. Heart slight hypcrtropby. Hydrothorax. 

Case XXIV. Pari.<«h, June 2*2, Ikss.— Female, age thirty-two. Cause of death septictemla. 
Kidneys, weight right 11 '.j ounces, left 13 ounces. Miliary septic absccHses. Heart normal. 
Cystitis, septic absees:*. 

Case XXV. Musser, August 7, 1888.— Male, age twenty -seven. Cause of death oedema of lungs. 
Kidneys each 18 ounces. Heart normal. 

Case XXVI. Dercum, March 3, 1889.— Female, age fifty-seven. Cause of death septiciemia 
fYt>m bedsores. Kidneys equally enlarged. CystH. Heart normal size. Valvular disease, 
mitral. Atlicroma of aorta and coronary. Hemorrhagic infarct of kidney. 

Case XXVII. Henry, June 15, 1889.— Female, age forty-five. Cause of death cerebellar 

flioma. Kidneys equally enlarged. Heart weight 12 ounces. Valvular disease, aortic, slight, 
lypertrophy present. 
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Case XXVni. Walker, April 20, 1889.— Male, age sixty. Cause of death pneumonia. Kidneys 
equally enlarged. Heart large. Valvular disease, aortic. Hypertrophy general. Dilatation 
general. 

Case XXIX. Walker, July 11, 1«89.— Male, nge forty. Cau.se of death pericarditis. Kidneys 
equally enlarged. Heart large. Valvular disease, aortic and mitral. lIyi>ertrophy general. 
Atheroma of aorta. 

Case XXX. Tyson, July 23, 18S9.— Female, age sixtv. Cause of death uraemia. Kidnejrs each 
6 ounces. Dropsy. Heart weight 22 ounces. Valvular disease, mitral. Hypertrophy left side. 
Dilatation left side. Atheroma of aorUi. 

Ca.se XXXI. Wilson. July 24, 1889.— Male, age thirty-two. Cause of death uremia. Kidneys 
each 6>^ ounces. Heart weight 9 ounces. Lungs, chronic phthisis. 

Case XXXII. Tyson, July 24, 1889.— Male, age thirty. Cause of deAth abdominal tuberculosia. 
Kidneys each 6}/^ ounces. Dropsy. Heart weight 9)^ ounces. Hypertrophy slight. generaL 
Miliary tuberculosis. 

Case XXXTIT. Martin, July 29, 1889.— Male, age forty-four. Cause of death a])oplexy, menin- 
gitis?. Kidneys each 7 'x.2 ounces. Heart weight 14 ounces. Valvular disea.se, aortic and mitral, 
acute. Hyjiertrophy general. 

Case XXXIV. Henry, July 31, 1889.— Male, age forty-four. Cause of death acute phthisis. 
Kidneys each 10 ounces. Heart weight 10 ounces. Hypertrophy general. Slight general 
atheroma. 

Case XXXV. (Mrtin, Augiist 10, iaS9.— Male, age seventeen. Cause of death tvphoid fever. 
Kidneys each 5)^ ounces. Heart weight 11 ounces. Hypertrophy general. Scromlous. 

Fatty and Contracted Kidney (35 Cases). 

Appearance of the kidneys the same as in the first series. 

Case I. Tyson, -\prll 3. 18S4.— Male, age fi fly-five. Cause of death urscmia. Kidneys, weight 
right 4 ounces, left 4% ounces. Large cy.«<t3 in both. Dropsy. Heart large. Hypertrophy 
general. Atheroma of aorta. Evidence of subacute attack. 

Case II. Walker, May 3. 1884.— Female, age twenty-two. CaiLse of detith ursemia. Kidnejrs, 
weight right 3 ounces, left oj^ ounces. Large cyst in left kidney. Heart normal. 

CxsE III. Tyson, August 13, 1884.— Female, age forty. Cause of death pyelitis and inanition. 
Kidneys above normal. Heart normal. Complete prolapsus uteri. Pyelitis. 

Case IV. Neff, August 25, 1884.— Male, age forty. Cause of death oedema of lungs. Kidneys, 
left very large, right smaller. Dropsy. Heart large. Valvular disease, mitral. Hypertrophy 
left ventricle. Atheroma of aorta. 

Case V. Curtin, November 3, 1884.— Male, age thirty-eight. Cause of death heart failure. 
Kidneys equally enlarged. Heart large. Valvular disease, aortic thickening. Hypertrophy 
Blight. 

Case VI. Cnrtin, .January 24, 1885.— Male, age forty-three. Cause of death pneumonia. 
Kidneys each 5*^ ounces. Heart normal. 

Case VII. Tyson, May 11, 1S85.— Male, age sixty-eight. Cause of death pulmonary oedema. 
Kidneys, weight right 4 ounces, left 4% ounces. Cysts in right kidney. Heart weight 16 
ounces. Valvular disease, mitral. Hypertrophy general. Atheroma of aorta. 

Case VIII. Wilson, May 19. 18Ko.— Male, age flfty-flve. Cause of death pneumonia. Kidneys 
unequally enlarg(Hi. Heart normal. 

Case IX. Bruen. August 8. ia85.— Female, age fifty. Cause of death pneumonia. Kidneys 
above normal, both oqiial. Cyst.**. Dropsy. Heart large. Hypertrophy slight, general. Dila- 
tation. Atheroma of aorta. 

Case X. Walker. September 17, 1885. — Male, age nineteen. Cause of death pulmonary redema. 
Kidneys below normal, utiual. Dropsy. Heart large. Hypertrophy slight. Dilatation right 
ventricle. 

Case XL White, November 2, 188.').— Male, age sixty-six. Cause of death septicaemia. 
Kidneys below normal. Heart normal. Oixjration for injury of foot. 

Case XII. Wood, December 9, 18S5.— Male, age fifty. Cause of death cerebral apoplexy. 
Kidneys below normal. Heart enlarged. Valvular disease, aortic valves thickened. Hyper- 
trophy right ventricle slight. Atheroma of aorta and cerebral. 

C.Ai^K XIII. Walker, March 4, 18«6.— Male, age forty-five. Cause of death heart failure. 
Kidneys below normal. Dropsy. Heart weight 28 ounces. Valvular disease, aortic, chiefly 
endocarditis. Hv|Kjrtrophy general. Fatty metamorphosis. Dilatation general. Endocar- 
ditis and pericanlltls, chronic. 

ClASE XIV. Wood, April 8, 1*186.- FVmale, age sixty-four. Cause of death unemla. Kidneys 
below normal. Heart normal size. Fatty metamorphosis. Dilatation slight, general. 

Case XV. Walker, June 19, 1886.— Male, age sixty-one. Cause of death oedema of lungs. 
Kidneys above normal. Heart enlarged. Fatty metamorphosis. Dilatation general and well 
marked. Thickness of left ventricle much diminished. 

Case XVI. Osier, December 19, ias6.— Male, age fifty. Cause of death unemia. Kidneys 
bolow normal in size. Cvst w^ith calculus size of a large pea. Heart normal size. Hypertrophy 
slight. 
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Case XVH. Janney, January 26, 1887.— Male, age thirty-four. Cause of death heart failure. 
Kidneys b^ow normal Heart weight 24 ounces. Hyjwrtrophy general. Atheroma of aorta 
and renal. 

Case XVIII. Wilson, March 12, 1!V^.— Male, age fifty-two. Cause of doAth phthisis. Kidneys 
slightly below normal. Heart weight 9 ounces. 

Case XIX. Tyson, April 11, 1887.— Male, age sevonty-two. Caa*<e of death heart failure. 
Kidneys slightly below normal. Heart, old endocarditis. Fatty metiimorpho«(is. Dilatation 
general. 

f -ase XX. WiLson. May 17. 1887.— Female, age thirty-eight. Cause of death unemia. Kidneys, 
left small, right normal. Cyst. Heart small. 

Case XXI. Bruen, June 10, 1887.— Male, age seventy-four. Cause of death a,sthenia. Kidneys 
normal in size. Cj'st. Dropsy. Heart lanje. Valvular disease, aortic and mitral. Hyper- 
trophy general. Atheroma of aorta and coronary, complicated by ga.««tric ulcer. 

C.\SE XXII. Bruen. Augui«t9, 1887.— Male, age tifty-four. ('au.xe of death unemia. Kidneys 
e<iually enlarge<l. Dropsy. Heart weight 14 ounces. * Hypertrophy general. Dilatation general. 
Atheroma, aorta. 

Case XXIII. Mua-^c^r, October 24, 1888.— Male, age thirty. Cause of death unemia. Kidneys 
enlarged. Heart small. 

Case XXIV. Mus!*or, October 29, 1A88.— Male, age fifty-eight. Cause of death uraemia. 
Kidneys enlarged. Dropsy. Heart weight 20 ounces. Valvular disease, mitral. Hypertrophy 
general. Fatty metamorphosis. Dllatatiou left auricle. Atheroma, aorta. 

Case XXV. Musser, October 18, 1888.— Male, age sixty-five. C^use of death emphysema. 
Kidneys enlarged. Heart .small. Valvular disease, aortic and mitral. Athemma,* aorta. 
Papillary muscles of left ventricle fibroid. 

Case XXVI. Curtln, December 13, 18S8.— Female, age thirty-five. Cause of death unemlc 
convulsions. Kidneys enlarged, right larger. Cysts and dropsy. Heart medium size, mitral 
.stenosis. Hypertnjphy slight. Fatty metamorphosis. Dilatation general. History of rheuma- 
tism. Renal arteries thick and stilT. 

C'ase XXVII. Curtln, January 21, 1889.— Male, age sixty-nine. Cause of death alcoholism. 
Kidneys large. Heart large. Valvular dis(>nse, mitral. Hyi>ertrophy general. Atheroma, 
aorta and coronary. Alcoholism. Chronic ga.striti.s. Emphysema, hydrothorax. 

Ca-me XXVIII. Osier, January 2'>, 18^S9.— Female, age seventy-five. Cause of death hydro- 
thorax. Kidneys enlarged, left larger. Cysts and dro|K»*v. Heart small. Valvular disease, 
mitral. Dilatation right side. Atheroma, aortii (dilated also). 

Case XXIX. Bruen, February 5, 1889.— Male, age forty-three. Cause of death unemia. 
Ki<ineys enlarged. Heart large. Valvular di.*«a.se, mitral stenosis. Hypertrophy left side. 
Dilatation left side. 

Case XXX. Bruen. March 3, 1889.— Female, age fifty. Cause of death heart failure. Kidneys 
about normal. Heart small. Valvular disease, mitral. Fiitty metamorphosis. Dilatation 
general. Emphysema, hydrothorax. 

Case XXXI. Steinbach, June 10, 1889.— Female, age thirty-fjur. Cau.se of death embolic 
pneumonia. Kidneys equally enlarged. Heart normal in size. Valvular disea.se. aortic and 
mitral, pied aft«r a surgical operation. 

C.\sE XXXII. Walker. April 19, 1S89.— Female, age eighty-seven. Cause of death senility. 
Kidneys normal size. Cvst and dropsy. Heart medium size. Valvular dl*<ease, mitral valve 
thickened. Dilatation general. Atheroma, aorta and coronarie.'«. Senile change (?). 

Ca«?e XXXIII. Tyson. Julv 13, 18S9.— Female, aije thirty-eight. Cause of death carcinoma of 
pyloru.s. Kidneys normal size. Heart small. Fatty metamorjJhosis ( ?). Atheroma, coronary. 

Case XXXIV. Lloyd, Auorust 18, 18H9.— Male, age seventy-seven. Cau.se of death unemia. 
Kidneys each 6 ou'ices. Dropsy. Heart weight 20 ounces. Hypertrophy general. Fatty 
metamorphosis. Dilatation general. Chronic obliterating pericarditis. Hydrothorax. 

Cv.SE XXXV. Curtln. August 12, 1889.— Male, age forty-nine. Cause of death phthisis. 
Kidneys equally enlarged. Droywy. Heart large. Uypertn)phy general. 

Red Granular Kidneys (75 Cases). 
Appearance of the kidneys the same as in the first series. 

Ca.se I. Wilson. May 24, 1881.- Male, age forty-six. Cause of death unemia. Cysts not stated. 
Dropsy none. Heart weight 17 ounces. Valvular disease none. Hyiwrtrophy simple. No 
other lesions. 

Cmr II. Bruen, Mhv 28, 1884.— Male, age thirty-two. Cau.se of death ura>mlc coma. No 
cysts. No dropsy. Heart enlarged. Valvular disea.se none. Hypertn)phy left side. Dilata- 
tion left ventricle. No other lesion. 

Case III. Walker, October 7. 1884. — Male, age forty-one. Cause of death tubercular peri- 
tonitis. Nocy.sts. Ascites. Heart normal. No other lesion. 

(Use IV. Walker, October 6. 1XH4.— Male, age forty-nine. Cause of death unemia. No cysts. 
Dropsy present. Heart enlarged. Hypertrophy simple. No other lesion. 
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Case V. Tyson. August 28, lB84.~FeiiiAle, ase forty. Cauoe of death ursmla. No cysts. 
Dropsy present. Heart weight 28 ouncet*. Valvular disease, mitral stenosis. Hypertrophy 
general. Dilatation right ventricle. Atheroma, aorta. Much pericardial efflision. 

Case YI. Bruen, October 6. 1884.— Male, age forty-eight. Cause of death ureemia. Cysts absent. 
No dropsy. Heart cnlaigea. Valvular disease, aortic. Hypertrophy left-sided. Dilatation 
general. Atheroma, aorta. 

Case VU. Nefi*. October 9. 1884.— Male, age forty-nine. Cause of death oedema of lungs. No 
cyst. DropRV present. Ht^art much enlarged. Valvular diseai>e, aortic stenosifi, ana regur- 
gitation. Hypertrophy left side. Dilatation left ventricle. Atheroma, aorta. Dilatation of 
arch of aorta. 

Case VIII. Bruen, November 15, 1884.— Male, age sixty-one. Cause of death uraemia, (^sts 
present. Dropsy prusent. Heart much enlaiged. Valvular disease none. Hypertrophy gen- 
eral. Left ventricle one inch tliick. Dilatation general. Unilateral pleural emision. 

Case IK. Porter, December 16. 1884.— ^tale, age twenty-two. Cause of death phthisis. No 
cysts. No dropsy. Heart small. No other legion. Kidney somewhat translucent. 

Case X. Curtin, December 18, 1881.— Male, age forty-three. Cause of death uremia. No 
cysts. Dropsy present. Heart large. Hypertrophy general. Dilatation both sides. No other 
lesion. History of syphilis. 

Case XI. Mills, Janiury 15, 1885.— Male. a«e flfty-two. Cause of death unemic ooma. No 
cysts. No dropsy. Heart normal. No other lesion. 

Case XII. Wood, February 18, 1885.— Female, age twenty-seven. Cause of death congestion 
of lungs. No cyst. No dropsy. Heart normal. No other lesion. Epileptic. 

Case XIII. Wood, February 24, 1885.— Male, age seventy -five. Cause of death oedema of luDga. 
Cysts and dropsy present. Heart large. Valvular disease, mitral. Hypertrophy general. Dila- 
tation general. Atheroma, aorta and coronary. Chronic endocarditis. 

Case XIV. Wilson, April 11, 1885.— Female, age twenty-eight. Cause of death pneumonia. 
Cysts none. Dropsy present. Heart large. Valvular disease, mitral. Hypertrophy general. 
Dilatation general. Atheroma, aorta. Pericarditis adhesive and with calclffeation. 

Case XV. Bruen, May 17, 1885.— Male, age fifty. Cause of death pneumonia. Cysts present 
Dropsy present. Heart twice normal size. Valvular disease, mitral. Hypertrophy general. 
Muscles flabby. Dilatation general. Chronic endocarditis. 

Case XVI. Bruen, May 2, 1885.— Male, ase forty-seven. Cause of death cedema of lungs. No 
cysts nor dropsy. Heart normal size. V'alvular disease, aortic. Hypertrophy none. Fatty 
metamorphosis present. Dilatation none. Atheroma, aorta and coronary. 

Case XVII. Bruen, June 9, 1885.— .Male, age seventy. Cause of death apoplexy. Cysts present. 
Dropsy none. Heart normal. Fatty metamorphosis principally on left siae. Dilatation generaL 
Atheroma : coronary, cerebral, and aorta. Chronic pleurisy. 

Case XVIII. Curtin. July 12, 1885.— Female, age forty-four. Cause of death asthenia. No 
cyst. No dropsy. Heart normal size. Valvular disease, slight, mitral. Fatty metamorpboeifl 
present. Dilatation. 

Case XIX. Walker. September 12, 1885.— Male, age seventy. Cause of death meningitis. No 
dropsy. No cysts. Heart enlaiged. Valvular disease, mitral. I'^^tty metamorphosis present. 
Dilatation general. Atheroma prt'sent, espedully coronary. 

Case XX. Curtin, October 27, l^HT).— Female, age forty. Cause of death exhaustion due to 
cystitis. No cysts nor dropsy. Heart normal size, Valvular disea-se none. Hypertrophy none. 
Fatty metamorphosis present. Muscles flabby and tough. Cystitis and renal calculi. 

Case XXI. Curtin. November 21, 18So.— Male, age seventy-three. Cause of death codema of 
lungs. No cysts. Dropsy present. Heart large. Valvular disease, aortic and mitral. Hyper- 
tropny left side. Fatty met*imorph(>sls none. No atheroma. Acute pericarditis. HIstor>' of 
sypnllis. 

Case XXII. Bruen. June 29. 18.s6.— Female, age seventy. Cause of death pericarditis. No 
cyst. No dropsy. Heart normal. Valvular disease, aortic valves thickenea. Hypertrophy 
none. Fatty metamorphosis present. No atheroma. Mediastinal .sarcoma. Pericaraltis. 

Case XXIII. NefT, August 29, 1«86.— Male, age eighty-five. Cause of death unemia. Cysts 
present. No dropsy. Heart large. Valvular disease, aortic calcification. II }i)ertrophy general. 
Atheroma, aorta. 

C.\SK XXIV. Neff, October 13. 188(5.— Female, age fifly-seven. Cause of death uraemia. Cysts 
none. Droiwy none. Heart normal size. Valvular disease, mitral. Hypertrophy none. Fatty 
metamorphosis present. HemorrhuKic infistrct in kidney. 

Case XXV. Mu.Hser, August 31, 1HS<;.— Female, age thirty-six. Cause of death heart &ilure. 
No cysts. Dropsy present. Heart weight 17 ounces. Valvular disease, mitral. Hypertrophy 
general. Athenwmi, coronaries. 

Case XXV^I. Mills, October 14, 188t).— Female, age seventy-eight. Cause of death sclerosis of 
brain. Cysts present. No droi>sy. Heart enlarge^l. Valvular disease none. Hypertrophy 
general. 

Ca.se XXVII. Mills, January 16, 1887.— Female, a^e sixty-five. Cause of death ursemia. No 
cysts. No droi»y. Heart normal size. Valvular disea.se none. Hypertrophy none. 

Case XX VIII. Walker, February is, 1.S,S7.— Male, age fifty-eight. Cause of death unemia. No 
cysts. Nodrojjsy. Heart enlargea. Valvular disease none. Hypertrophy left side. Dilatation, 
right ventricle. 'Atheroma, aortn. 
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Cabb XXIX. Wilaon, February 26, 1887.— Male, age fiftv-one. Cause of death oedema of luuffs. 
Cysts present. No dronsy. Heart weight 18 ounces. Valyular disease none. Hypertropny 
left side. Dilatation lelt ventricle. Atheroma, aorta. 

Case XXX. Tyson, Auril 11, 1387.— Female, age seyenty. Cause of death uraemia. No cysts. 
No dropsy. Heart weight 14 ounces. Valvular disease none. Hypertrophy general. Arterial 
change, aortic. History of syphilis. 

Case XXXI. Wilson, May 3, 1887.— Male, age fifty-two. Cause of death oedema of brain. No 
cyst. Dropsy present. Heart normal size. Valvular disease, aortic. F\ittty metamorphosis 
present. Artenal changes, coronary and aorta. 

Case XXXII. Tyson, June 20, 1887.— Female, age fifty. Cause of death apoplexy. No cyst. 
No dropsv. Heart enlarged. Valvular disease, mitral. Hypertrophy general. Artezial changes, 
aorta and cerebral. Heart had moderator band. 

Case XXXIII. Ransley, June 27, 1887.— Female, age forty-one. Cause of death heart fiUlure. 
Cysta present. Dropsy absent. Heart small. Valvular disease, mitral. Fatty metamorphosis 
present. Dilatation present. 

Case XXXIV. Tyson, August 20, 1887.— Male, age sixty-five. Cause of death uxaemia. Cysts 
present. Dropsy present. Heart small. Valvular disease, aortic and mitral. Fatty meta- 
morphosis present. Dilatation present. Arterial changes, aorta and coronary. 

Cask XXXV. Mills, September JL 1887.— Female, age ninety-six. Cause of death senility. 
Cysts present. Dropsy absent. Heart small. Valvular disease, aortic and mitral. Fatty 
metamorphosis present. Arterial change, aorta. 

Case XXXVI. Dercum, October 22, 1887.— Male, age eighty-two. Cause of death unemia. 
Cvsts absent. Dropsy absent. Heart normal size. Fatty metamorphosis present. Arterial 
cSange, aorta and coronary. 

Case XXXVII. Dercum, November 19, 1887.— Male, age fifty-four. Cause of death oedema of 
brain. Cvsts and dropsy both absent. Heart enlarged. Valvular disease, mitral. Hyper- 
trophy left side. 

Case XXXVHI. Dercum, November 27, 1887.— Female, as[e eighty. Cause of death oedema 
of brain. Cysts absent. Dropsy present. Heart enlarged, valvular disease^ mitral and aortic. 
Hypertrophy general. Artenal changes, aorta. Aneurism of abdominal aorta. 

Case XXXIX. Parish. December 25, 1887.— female, age forty. Death sudden. Cysts and 
dropsy both absent. Heart small. Fatty metamorphosis present. Dilatation present. History 
of syphilis. 

Case XL. Osier, January 26, 1888.— Female, age fifty-six. Cause of death ursemia. Cysts 
present. Dropsy absent. Heart large. Valvular disease, mitral. Hypertrophy left aide, 
rleural efi^on. 

Case XLI. Henry, March 30, 1888.— Female, age seventy. Cause of death heart fiiilure. Cysts 
none. Dropsy none. Heart weight 18 ounces. Valyular disease, aortic and mitral. Hyper- 
trophy general. Arterial changes, aorta and coronary. Patulous foramen ovale and endo- 
caraitls. 

Case XLU. Walker, April 28, 1888.— Male, age sixty-eight. Death sudden. Cysts present. 
Dropsy present. Heart weight 31 ounces. Valvular disease, aortic. Hypertrophy left side one 
and a quarter inch in fbont. Chronic adhesive pericarditis. 

Case XLIII. Walker, May 4, 1H88.— Female, age sixty-eight. Cause of death uraemia. C>'st8 
absent. Dro|)sy present. Heart weight 14 ounces. Hyxjertrophy right side. Arterial change, 
aorta and coronary. 

Case XLIV. Dercum. August 12, 1888.— ^fale, age fifty-two. Cause of death senile gangrene. 
Cysts absent. Dropsy absent. Heart normal sise. Valvular disease, aortic and mitrar Hyper- 
trophy left side. Arterial changes, aortic and coronary. Heart firmly contracted. 

Case XLV. Doaver, August 21, 1888.— Female, age forty-one. Cause of death ursemia. Cysts 
none. Dropsy none. Heart normal size. 

Case XLVI. Musser, September 21, 1888.— Female, age forty-six. Cause of death uraemia. 
Cysts present. Dropsy absent. Heart normal sixe. ^ alvular disease, mitral. Hypertrophy 
slight and general. Arterial changes, coronary. 

Case XLVIL Osier, September 10, 1888.— Male, age forty-seven. Cause of death ursemia. No 
cysts nor droiwy. Heart large. Hypertrophy present, right ventricle larger than left. Arterial 
changes, aorta and coronary. Small renal arteries greatly enlargeii. ' 

Ca.se XL VI II. Mills, October 9, 1888.— Male, age sixty. Cau.se of death ursemia. Cysts present. 
Dropsy absent. Heart large. Valvular disease, mitral and aortic. Ilyjiertrophy left side. 
Dilatation left side. 

Case XLIX. Dercum. Octol>er 12, 188«.— Male, sixty-three. Cause of death pneumonia or 
ursemia. Cysts present in both. Dropsy absent. Heart normal. Valvular aisease, aortic, 
chronic. Fatty metamorphosis present. Atheroma, aorta. Pneumonia. 

Case L. Musser, October, 12, 1888.— Female, age ninety-one. Cause of death abdominal aneu- 
rism. Cysts present In both kidneys. Dropsy absent. Heart large. Valvular disease, aortic, 
chronic. Hypertrophy left side. Atheroma, aortic and general. Large abdominal aneurism. 
Renal arteries also atheromatous, papillary muscles fibroid change. 

Cask LI. Mills, October 15, 1888.— Male, age sixty-five. Cause of death pachymeningitis 
hemorrhagica. Cyst present in both kidneys. Dropsy absent. Heart large. Valvular disease, 
mitral, chronic. Hypertrophy general. Atheroma, aorta and coronary. 
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Case LIT. Bruen, November 20, 1888.— Male, age seventy-eight. Cause of death pulmonanr 
cedema. Cvsts present. Dropey preaent. Heart normal size. Valvular disease, aortic regurgi- 
tation. Atiieroma : aorta, internal carotid, ba&ilar, and coronary. Aortic valves fenestrated 
and hydronephrosis. 

Cass LIII. Dercum, October, 20, 1888.— Female, age seventv-siz. Cause of death apoplexy. 
No cysts. No dropsy. Ucart small. Valvular disease, aortic. Fatty metamorphosis present. 
Atheroma, aorta and arteries of brain. 

Case LIV. Curtin, October 31, 1888.— Female, age sixty-flve. Cause of death pulmonary 
oodema. C>'st8 present. Dropsy absent. Heart enlarged. Valvular disease, mitral. Hyper- 
trophy left side. Dilatation ngbt ventricle. Atheroma, aorta. 

Case LV. Musser, November 21, 1888.— Female, age sixty-eight. Cause of death unemia. 
Cysts and dropsy both absent. Heart largo. Valvular disease, mitral. Hypertrophy left side. 
Atheroma, aorta and coronary. 

Case LVI. Dercum, December 1, 1888.— Female, age seventy-three. Cause of death pneumonia. 
Cysts present. Dropsy pref^ent. Heart large. Hypertrophy left side. Atheroma, aorta and 
cerebral arteries. Cirrhosis of liver. 

Case LVII. Dercum, December 30, 1888.— Male, age flfty-six. Cause of death ursemic oonvul- 
sion. Cysts present. Dropsy present. Heart large. Valvular disease, mitral. Hypertrophy 
general. Fatty metamorptiosls present. Dilatation general. Atheroma, aorta and cerebral. 

Case LVIH. Mills, December 18. 1886.— Female, age seventy-two. Cause of death meningitis. 
Cyst absent. Dropsy al>sent. Heart normal size, valvular disease, aortic and mitral. Hyper- 
trophy none. Fatty metamorphosis. DilaUition marked. 

Case LIX. Musser, December 29, 1886.— Female, age flfty-flve. Cause of death pneumonia 
and uncmia. Cyst and dropsy absent. Heart weight 11 ounces. Valvular disease none. 
Hypertrophy general. Fatty metamorphosis none. Dilatation right ventricle. Atheroma, 
aorta and coronaries. 

Case LX. Neff, December 30, 1886.— Female, age thirty-five, highly aneemic. Cause of death 
unemia. No cysts. No dropsy. Heart normal size. No other lesion. History of malaria. 

Case LXI. Henry, February 20, 1889.— Male, age forty-eight. Cause of death unemia and 
pneumonia. Heart weight 10 ounces. Valvular disease and drop8>' none. Hypertrophy slight. 

Case LXII. Montgomery, March 5, 1889.— Female, age sixty. Cause of death ursmia. Heart 
large. Valvular disease none. Hyjiertrophy left-sided. Dilatation right-sided. Ovariotomy. 

Case LXHI. Walker, March 29, 1889.— Female, age ninety. Cause of death heart failure. 
Many cysts. Dropsy present. Heart large. Valvular disease, aortic and mitral. Fatty meta- 
morphosis present. Dilatation general. Atheroma, aorta and coronaries. 

Case LXIV. Tyson, April 19, 1889.— Male, a^ sixty. Cause of death pleural effusion. Dropsy 
present. Heart normal size. Displaced by right-side pleural etI\i8ion. 

Case LXV. Walker, April 18, 1889.— Female, age seventy-nine. Cause of death phthisis. Heart 
normal. Valvular disease, aortic. Hypertrophy slight. Dilatation slight. Heart and kidney 
changes may be senile. 

Case LXVI. Wilson, May 3, 1889.— Male, age sixty-three. Cause of death heart Ikilure. Cysts 
present. Dropsy absent. Heart weight 20 ounces. Valvular disease, aortic. Hypertrophy left- 
sided one incn. Fatty metamorphosis none. Dilatation general. Atheroma, aorta and cerebral. 

Case LXVII. Henrv, June 11, 1889.— Male, seventy-six. Cause of death emphysema. Dropsy 
present. Heart weight 18 ounces. Valvular disease, slight thickening. Hypertrophy general. 

Case LX VII I. Henry, June 15, 1889.— Female, age eighty-four. Cause of death senility. Cysts 
present. Dropsy alisent Heart weight 9 ounces. Valvular disease none. Hypertrophy slight 
Atheroma, aorta and coronaries. 

Case LXIX. Lloyd, June 26, 1889.— Male, age sixty-nine. Death sudden. Heart weight 24 
ounces. Valvular disease none. Hyi)ertrophy general. Atheroma, basilar arteries. 

Case LXX. Henry, July 11, 1889.- Male, age flfty-flve. Cause of death unemia. Heart very 
large. Valvular disease none. Hypertrophy left side. 

Case LXX I. Walker, July 15. 1889.— Female, age seventy-one. Cause of death phthlsiB. Cysts 
present. Heart small. Valvular disease, aortic. Atheroma, coronaries. 

Case LXXII. Walker, July 17, 18S9.— Female, age eighty. Cause of death unemia. Cysts 
none. I)ro]>sy present. Heart weight 22 ounces. Valvular di-sease, mitral insufficiency. 
Hyitertrophy general, left ventricular one and a quarter inch, right three-quarters of an inch. 
Atheroma none. 

Case LXXHI. Lloyd, July 22, 1889.— Male, age forty-nine. Cause of death apoplexy. Heart 
weight 20 ounces. Valvular dlsea.se, aortic. Hypertrophy left side. Dilatation left side. 

Case LXXIV. Dercum, July 27,M8S9.— Male, age forty-nine. Cause of death meningitis. 
Heart weijfht 11 ounces. Valvular disease, mitral. Hypertrophy slight. Atheroma, root of 
aorta. Contraction of kidney, slight, cyanotic. 

Case LXXV. Dercum. August 1, 1S89.— Female, age fifty-three. Cause of death cerebral 
apoplexy. Heart normal size. Valvular disease, mitral, slight. Atheroma : aorta, coronaries, 
and cerebral. 
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Adams, substitutes for opium in chronic diseases, 104 
Anaemia and chlorosis, 160, 174 
Atkinson, contagium of diphtheria, 240 
slow pulse, 158 

Ball, thrombosis of cerebral sinuses and veins, 52 
Baumgarten, gastric neurasthenia, 221 

slow pulse, 159 
Busey, effusion of chyle into serous cavities, 76 

Cancer of gall-bladder and ducts, 302 
Carpenter, tetany, 41, 50 
Chlorosis and anaemia, 160, 174 
Chyle, effusion of, into serous cavities, 76 
Cold, subjective false sensations of, 189 
Councilman, tuberculous cow^s milk, 284 
Cow's milk, tuberculous, 261 

Dana, anaemia and chlorosis, 186 

substitutes for opium in chronic diseases, 118 
Diphtheria, contagium of, 222 
Duodenum, primary malignant disease of, 292 

Edes, early stage of general paralysis, 27 

slow pulse, 157 
Ernst, tuberculous cow's milk, 261, 286 

FoLSOM, early stage of general paralysis, 5, 30 
Forchheimer, relations of anaemia and chlorosis, 174 
Formad, contagium of diphtheria, 241 

relations of lesions of the heart and kidneys, 845 

Gall-bladder and ducts, primary cancer of, 302 
Garland, gastric neurasthenia, 201, 220 

substitutes for opium, 119 
Gastric neurasthenia, 201 
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Heast and kidneys, anatomical relations of lesions of, 345 
Henry, relations between anaemia, chlorosis, etc., 160, 187 
Hodgkin's disease, 160 
Hot air inhalations in tuberculosis, 287 

Jacobi, slow pulse, 156, 158 

tetany, 48, 51 

thrombosis of cerebral veins and sinuses, 74 
Johnston, anaemia and chlorosis, 185 

Kidneys and heart, anatomical relations of lesions of, 345 
Kinnicutt, anaemia and chlorosis, 185 

gastric neurasthenia, 220 

slow ^ulse, 155 

tetany, 47 

Lead, frequency of, in urine, 242 
Leucocythsemia, 160 

Medicine, progress of, during last fifty years, 1 
Miles, subjective false sensations of cold, 200 

tetany, 48 
Milk from tuberculous cows, 261 
Minot, progress of medicine, 1 
Mitchell, early stage of general paralysis, 28 

gastric neurasthenia, 217 

slow pulse, 155 

subjective false sensations of cold, 189 

tetany, 50 
Musser, primary cancer of gall bladder and ducts, 302 

Neurasthenia, gastric, 201 

Opium, substitutes for, in chronic diseases, 104 
Osier, ansemia and chlorosis, 184 

chvlous effusion, 101 

slow pulse, 158 

thrombosis of cerebral veins and sinuses, 73 

Paralysis, early stage of general, 5 
Pepper, ansemia and chlorosis, 186 

early stage of general paralysis, 29 

gastric neurasthenia, 218 

tetany, 51 
Prentiss, slow pulse, 120 
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Pulse, slow, 120 

Putnam, early stage of general paralysis, 29 

frequency of lead in the urine, 242 

subjective false sensations of cold, 200 

tetany, 49 

EOBINSON, contagium of diphtheria, 222 

Stewart, tetany, 33, 50 

Tetany, 33, 41 

Thrombosis of cerebral sinuses and reins, 52 
Trudeau, hot air inhalations in tuberculosis, 287 
Tuberculosis, hot air inhalations in, 287 
Tuberculous cow's milk, 261 

Urine, frequency of lead in, 242 

Welch, chylous effusion, 102 

influence of lead upon nervous system, 259 
thrombosis of cerebral veins and sinuses, 74 
tuberculous cow's milk, 285 

Whittier, primary malignant disease of the duodenum, 292 
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